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PUBLISHERS* NOTE. 

Wim thf praant vtdtUDt of '‘i?lijidoo43heid<»l Tafate^** iriibib oonlibii llio 
omoludiaf porthma oj the TUAm of Fhjaiaol Cbomiitiy, tfie eonuMnoamoM 
<S whieb will be feoiid in Toliime I., togstber with * nliaUa and tthaoathe 
aeriaa of teblaa apaoiall; appUeaUe to the opantiooa of aitoljtiabl dMmiatijr, 
the work of the late John (^uteU-ESvena b brought to » eloae^ 

The work in ib preaeut fom may be regarded aa a fttting nonameBt to tbi 
energyi penereranee, and deep devotion of the author, who baa not, unhappily, 
MU apared to reap that harvaat of gnAltude whieh hb bbouni hate ao truly 
merited ftom thoae who, Uke himaelfi have engaged In the furtberaoM of the 
Snot Hoieuoea Bat the work itaeU ia a tanglbb reqoid of the minate pahia 
whbh the Anthor ao naaiduonaly brought to bear upon hb life’s work, aaud whbh 
abed lustre upon the College ho ao worthily served. 

In a oolleotion of taUea of thb nature it b ahnoat mevitabb that ihi 
individual worker in any apeeial branch of appUad dwtabtry will find inuah far 
whldh he may have no immediate or apparent use. On the other hand, H ta 
asldom that^ In eompibtiona of thb natun, even the individual worker oia hope 
to find all that he rsquirea The aim of the Author of the present work tub 
thronghout been to provide not only every nqnisito for thoae engaged in tta 
indutrial plications of any given department of ohamistiy, but to anpplj die 
datn twiuired in off those departments, and to supply them thoroughly, from 
thb pdnt of vMW, the two volumea whiob oonetltate the pnoent work may ho 
tagaided aaabadlately uni^ua 

It bat once the triumph of eeiensa and thedeapab nf ib volaiba that fiha 
vabpNgtNsmadefromyaar to year, and, indeed, ahnoat fknea day to day, ioeal 
anudata tha tbsoriaa of yastarday obaabte and ohallingei the imlat eainfid 
totoiligaliniiteiid oatanlatimu of tha paat. tha pbyabal armatontiy tha atotob 
maiil^tii^ and the fondamantal uaib upon whldi all aeonrato eahMlatbaa malt 
ninaMBiily be fansad^ am at all timea nndeigoing ndpnto and patoabUqi 
Itvbloa by eiprb who bring to the alueidatioa of tha patohlaua Involvad the 
aowtr atlihods and tha moat aeounto appHaaaaawhbhthayingemirrlaa b abt 
m phioad at thafr dbpqaaL tha preaaaa of wvWtoi toblt always todwli 
Mhfbibto Old the dtto now phntd to the haidi of nttoadfla wodMs m 



n PUBURHm' NOTK. 

bolioved to be IS oeur perfection u time end circumstanoeB will allow, the 
iuTBBtigatiimB of the leading seientiBtB all over tho world and the roBullB of 
the meet recent physical and ohemieal invoeligation having been laid under 
contributiion in order to Beonre that accunicy and prociaiou wiiich alone can 
juBtify tho exietence of a work of ibis naturo. Indeed, bo caroful waa the 
Author to onauro that hia work should powm the utiuoat degree of arounicy, 
that he was, to the la^t, engnued in tho rei'idoulation of uuiuiiroiiB tahleH whiuh 
had apiieared in the oarliiT volnme, in the light of Liter rraoRrob; iind iu the 
Suppleraeninry TableK whioli appear at Iho end of the prinent voluuio will 
be found all tho material nucesaary for bringing the unmorieal resuItH into 
aooordaiice vith the “(inJrrs in Oaiinoil'* and the ilegiilnliniia ishiihl by the 
Board of Trade as recently uh Marrh 1907. 

Of the value of the work as a nhole there oau be no two opinions. Thu 
tables now Cnllnetod together in handy cunipam and orningi'd ho that the 
maximum coiiveuietioo of referenro in their consultntiDn has U'eii jittiiiii'd, 
are at once more niuneruua and uiurc oopious than any Hiinilai i‘o1k‘iii(in of 
tabli'B picvionsly ptildiahed, while their Heleulion and urriingeinent has hcen 
sneh ai to render the invaluable data they cunUin most readily acueasibii' 
The rubljHhen ventnre, thorefore, to hope that the widcomr arcnrdoil the 
earlier volnme may be extruded to the present volume, and tlsit tliose fur nhom 
the work hu been Jirvparud will find it of Hueh general uHe and usHislaneB that 
it may be truly felt, by all concerned, that the labours of the Lite diitingiiislied 
author have nut hevu in vain. 



NOTES ON THE USE AND AUI’LK'ATION OF THE 
MOST IMPOUTAiNT TAliLES. 


FAST in. PHYSICS innlinutd 
Table LXZ - Molpculai Hyuaimrs 

In tins tulilu ikill b( build ill the diti luiiHhU} iui tlu i iliillation uf llu 
suliiiius lud pKssiiiLS ol .risis b) lurmulp whiih ruinbiiii Climlis or Voile’s 
U« uid (iiv LiissirMiv uul an Hit oiitrouii ol Avd ilin’i- oiuiutl liy]KithcBiB 
iLspci 11114 tLi 111 itioii ol tlie uuniliit ol frisiouH iiiulKukb to (lie suluiuoH they 

(loLUpy 

Thn hU(,(Idling table, LX\a , ^ivis 1 ilm , ol V ami 1 ’ lot various gatieb, aud 
follow 11 b} data inUling ti inobinlir ep ids aboonliii^ to NIcyii Tiblu 
liX\i di ils witli thi Hubpit 111 tbi spud of Kiuud w isis 111 a inidnmi, iiid h 
lollowed by tibliH wbiili gne llu npit 1 of sound 111 gisis 111 Inpiidb, 111 soliitioiiu 
and HUM J li<iuids. in solids, and lu di} in 

Table IWii ^nes tin mIiu > ol N Fni Miiipb liipiids, and cinlKidii.s tho 
ligutiH foi I liirgi miiubiL of i)i„uiu lii[Uids fin a iluts ol iniai d liijuids and 
mdulienH Wing fiuflui conlnindl in liiblts I Wn A L\Xh I, di, An, dr, 3ii, 
and 3 f 

TIju absoiido iisiusifits of aatci, aliuliuJ, niirl Iiioiiuijl aio iimilo the subprlia 
of tbi iiL\t tJirio lablis, iiiJ llir sjncifii vi'imisiIks ol 1 liii i iiiiiiiImi of cotii 
|)OuudN III /mu 111 the iliii uiniig (tiblis nliitiii/ to this buliun Tbe iiioli 1 ulir 
Tuluiuib of liqiiide an gmii 111 Tibk L\Xi 

Table LXXI.~Cdidlliuity aud Surface Tennon. 

Thib iH the (oinincncuninl ol a sirioh il tiklcs iil 111114 to (apillniity and 
Huiltico Idibiou, incliirling the iipilhiit) loiistuils ol watii, aktiiol, kiuol, 
iicetuuo, Lubim dibulplmlc, and ctlnr, uid tbcsnifuo iLnsion 11 ilie lir b fnm 
BulibtauLPfl Tlu so lililis 111 nnipliliLil 111 LWfi foi 1 iiiiiiiIki uI utbirBUb 
stand's, whilbi the lelatioiis butwcm siiilaii tiiision aiiiI limpiiituu' will bo 
found 111 Tabu 1 Wit Tin snifnci. Uiisioii uf solids, ^iviu m a bhnrt Liblo 
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rolatiug to Laplauo aoi] Van der WtudFa cuiibUiits will Im 9 found in TnbleM 
LXXIh. mid LXXIt. 

Table LXXIl.—Phyucal PriqMrtieB of Bolutiona 

The next Beries of tablea givca thu phjciioal pruiHM'(.i(>R of BoIulioiiH, and is 
distributed into eub-tables, giving the lioiling poiritM mid concentration of 
aqueous bnlniious, the va])Our teusiuii and Imiliiig (loints rif aqueous solutions of 
gljpoerol, and comprelieiisixe spoiMKc gravity tables of aiiiiiionia solutions and 
solutions of the Ciiuhtic alkalies, curboiiaU^H, and eonniiereiHl acids, fiilluainl by 
tables of speeific gravities of the solutions most cniumonly om|iluyei| in (*lir‘mieal 
ujieratioDH. These tables will be fuiiiiil eweeilingly iiM^rul in uhciiiical works 
aiHl ill dyo works or bleaching est^'ililishnipius. 

Thu solubility of gases will lie found in Table bWIlL 

Table LXXIV.—Molocidar Weights. 

The various methods of ascertaining molecular weights have been giinii at 
considerable length, including the crynscnpic niethnrl, the Imiling uietlioil, anil 
the distillaliou of mived liiiuids. The tables will bn foiiiiil exceedingly useful 
for those engaged in the atomic weight dobfTminatjo)i.s aurl tin* observation of 
paper deiisiLioa. 

FART nr.— ANALYTICAL CHEMISTRY. 

In the tables given in this, the coiieluding portion of tin* work, the vahiuH 
of the atomic weights odoptuil in the caleulniioiiH are tliosi* of ihe liitcmatioua] 
Uoiiiinittee, as issued in 1901, uud for all oriliuary purpuses thei<e may lie 
regarded as sulmtantially correct. 

Table LXXV. may bo commended lo the use i>f analysts, us by its means 
they will be able to compute the results of the weighing in of thu eiubproducts 
of gravimetric methods by a simplo inspection of the eoluums. The list of 
factors iuclttdes nearly every substance likely to lie requirud in luialytioal 
operations, the lugarithnis and the factors being, in every case, given to seven 
figuruB. The table covers forty-two pages nud is for use in NuliiniRtric analysis. 
The remaining tables of this scries arc applicable to gas and water analysis, b) 
Bcidimetry, alcoholomotry, and all the ordinary vuliimetrio operations. 

Table LXXVI. will be found useful in breweries and distillerieH, ok well as in 
the laboratories of public analyflts and iu those used for exrise work, us tlioy give 
extensive readings of the alcchnlometer and figures fur the dilution of alcohol, 
with the estimation for specific gravity of aqueous HoliitioiiB. The mass and 
volume of absolute alcohol betiveon 0 ami 20 rlegreos C., ns caleulaiod by 
Winkler and McndelejciT respectively, arts given in the concliuling tables of 
this series. 
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IX 


Tiblffl T XXVlI. HUil liXXVIll. Tli(»(o tiibluh givo thi' weight uF vanont> 
siihatiUii’i'h III \niii>iiii aipipoub hulutioiiH, iiuil will hu fuuud ubufuliu lucul aiialyeie 
iiud fur tho purjioMW of the phyniological lahoratury. 

BUFFLEMENTABT TABLES. 

Tho Sa]ip]cniPiit)iry Tahloh give a rcrnli-nlatiiiii of weighta and moaeiiros hi 
uoponliuicu with llip “(InlEirs in Cimiicil'’ anil llcgiilatioDs ihsuefl by the lioard 
Ilf Tmilu lu l!)l)7. Ah lliesf hi'iirm siifierhoilo thus? giveu on jiagns 48-riX, 
Vol. I., I'arplnl iiuti' bhouhl be lakpii in .ill oili-iilalioiiH iiMpnrJug extrcun* 
arcuini'V Ui subsliliiU llii> J.iilcr aiiil imiro aullirniUtivu valiirs 
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II w. „ „ „ ,, of methyl alooholi 

•I X. flqniliVh valnra fni np gi. nfaqneoiib aleoho1| 

„ s f^piii lilt* giavity Ilf solutioiiH of prup>l| Uitiaiy batyl, Isobut^l olenhol 
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VABT lII.--PHY 8 I(;S.-r(»iAW. 


TADLE IjXX. -Holecnlax DynaiaicB, Kiaetic Theory of Cheea^ etc 

ir r iU>iiut« the piPHsiirc ]m>t unit iiioa in 
V „ voliinii' of in ceiitiinHtre ruIm'h, 

M „ inasH of rarii individual nin]i>ciilc iu f^ammoB, 

U „ niiMTi vrincity uf nidlpi-ulrii in cnntimetrpR per MMsnnd, 

N „ number of individual inulcrulaM in V cm. cubeR of Iho gaa. 


3V 


N 

ir pnllinK y number of moloculpi in 1 cm. rulm, 
and p«nm -- maw of 1 cm. cube of Uie gut, 




Qp 

widU’'* orU-^ffP/p. 
P 

For all gaeea T aa 


ihat JK, at tlio wmo temporalnre the mpui kinetic energy of molecular agitation ii 
WBctioally (ho eane for all gases; or 

m iU| ■» m^ll* ■* m ,U] etc. 

Jndet t!lie laiue pressure we have— 


TOL U. 


1 * ate. 

“ 3 V,‘“ 3 V, “ SV, “ 


2 n 
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and »t tbo nnie tompentiimi nti 


therefore 

»1 


N, N, 
V, V 


and if Vi-V,-V,-Qtc. 

\VP Rot Nj = Nj = N3*-Otc. 

which ia AvoRadm'R law that "under like ronditioiiR aR to tomiicraluro and prcBHnro, oijual 
volumoH cunUin the Bame number of rosooub molccaluR.” 


On any thormodyuamic acale of abuolutc temperature we got— 

T = ™U- and m IT^ = 

r 

lliatiKPV^J'.T 
Ar V 3r 

or imtliiig ^ a K, wo gal TV * IIT, 

3 r 


or 


pv. 

'T 


- R, a coiialant. 


Iaw. — ^\('hen T ie onnhlanl PYb^bRj a ruiietant, or Ihi' vdIiiiuu \ariuK 
iuTereoly as thv jireaeure. 

V H 

Gay LunMr^t /ou).- Wlian P ia conelant ^ It^ a coiulAiit, Hip voIuidp varlee 
dirertlj ae the ahmluto Icmperatiirp. 


In these equations wo 'virtually roneidor tho muienilps ns nipri> poiiiK ii.iving nnrli a 
dpfinite mass but practically ocrupyiug uo spaco; the doducliona ure llipiefrwp only 
Biqiroxiinatiniie to the truth 

In Table LXXa. in rolumns 4 and fi nn pp. 553 t, V denntofi the vnlnme in 1itri‘<< n{ a 
mptrio mol, t.p, gramme muleeiilp; in tlie pnrre'>|Hiiiiling columns oii ]i|i. 555-0 ihp Mmp 
leltar denotee tlip volnme in culiic feet of a Kritieh mol, i.c., a ]vmiid-ronlpcule Avoirduimin. 

Leduo gives (G.B. oxiii. 186) the following vahiPH of F under 760 mms.— 

For hydrogen, 22'41 litres 
„ oxygon, 22:J9 „ 

„ nitrogen, 22‘.'14 „ 

Mean value, 22'3H „ 

giving K-0‘U819. 

For I grm. nndpr 760 mms. at 0* C, we get from the data given nn p. 308, nn/P, the 
following values for V:— 

For air 0-7732768 litres 

„ hydrogen V-11-1279266 „ 
oxygen V- 0-6997930 „ 


II 
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Iq vhflU P in given in grammeB per uentijnetre square ami V in litres, we have for I grm. 
£ air at O’ C.— 

PV« 103:V242B X U‘773276R litres 
=^79H •082077 

7hDn P is given in dynes |>er cm-., PV =* 783476-72H7 


Taking 0” i.\-:273'* on the absolute LliernioJyiiamio scale of tmiperaturo wo get for 
grm. of air (V liuing expri^ased in litres)— 

F expressed in atiuos]dii‘roK, It.-^ 0'00'JH;i2fi 

,, mum. nf 11^, K 2-1027110 

,, grms, [MUTin-., It- 2*9200700 

„ rlyiies per cm’., K - 2s0l)-H781273 

id for 1 grin, of li.ydmg"n - 

1' cxpii'KMul ill uinios]iherim, II - 0-0107010 

„ mms.ufllg, K- ;i0-07KS4;U 

„ prms. per Pin\, 11 I'M 100070 

„ dynes per ciir., Jl - I l2'J!)'3U«H9£lf’3 

id fur 1 grm. nf iixvgeii 

J' cxpre^-nMl in atinnHpljDie*^, 1? - lM)l)2r)n33l I- 

„ miiKofllg. K= I-DISIIIOSS 

„ gniH. per iMiiII 2-0486571)70 
pel nil'., 11 2r)!)7‘1562l92S 


Kni an ideal gdh 1 gini lU niiieli, at 0" (\ under a |)i\'SHuro uf 700 miiih. of nii‘reiiry, 
jiild occupy ex.irtly one litre, we have — 

P exprej-hpd in nlTiiOhplieres, K - O-OO.IOG.^i 

„ minb. of llg, II - 2'7H;1S82 

ginm. per K :V7Kl772lfil1 

dyiios per eui-'., H ' 171 l' 320 >i 514170 


Ii'or an idnal gas ] grin, iii wliieli, at U" T. under a |iressiiru of 1 im^Lm of ilg, omifiies 
e litre, we liavo— 

V expressed in aiini>s|i1ierrH, IJ - 0 i)02783SS 

„ mnih. »f IIg, K 2-1157510) 157 

„ guns per cmU- 2*8704208425 

,, dynes per cm*., II 282U‘6036973574 


If Ti|,« dniiotfl tins value nf K for any gas A under aiiv given i‘onditioijR, nnd R,, the 
UP for any other gus Jl iimlor Uio same eonditiiuib, then Kt = R„'^ wliere— 

^mae*! of I litn* of B 
^ “nmsfl nf J litre uf A 


Nemst giveo— 



Cp - C, -a - R in ralnrins; 

v-niolocular heat of gUH nurlur roiiKtaut pressinc, and 
at constiiiit V nlume. 


1 ‘ lilro^tmuspliere ’*-1033000 e.griu. unit's of works 

»(103;IOOU 12760) coluries- 24‘JTealnripB 

08 R«>0-0819 lilrc-atuiuejdiere, he gets E= 1"9HU calories - 2 calories very nearly. 
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Usiwald |{p(e C,-C««846B6 r.grm. unitt of work, and 8468B/483S6a2 calories verj 
nearly. 


Those values work ont u little ditTorent when the mont recent values are taken for the 
weights of the various gases and for J : thna for oxygen wa get 


C,,-G, o.grin. unite of work 

J-42740 „ 

(C, 1-963 ralones 

so fur all unliiiory gasee and for a large number of va[)ouis tlio approxinuitiou 2 calories is 
oonaideralily tuu biglL 


fn the Table IAXa. the values of R for F^irsnheit temperatures can bo eauily calculated 
from those given by simply multiplying by 6,9, t.e., 


Re 



I 

!) 



Thus, Rc for hydrogen £0-0*^162 under one atmosphere. 

.\ of 0 08162-0-04076 

Jof0-0l07G- 0016.1 very nearly 
U, ^0‘01.')29. 


In iliH tuhle tlifs fiUmlard of luolf^riilu wrigliU has Irann tak<^ii aa 3 ; Hid valunB 
of V nml 11 iui tho slaiidanl 32 crii bo oaBily calcuIatiMl by imilliplyuig iboHe in tlie 

Hill 

Uble by J ^ ^ -= l’UU755Cfi75. Putting Vu for vuluo correnpoudmg to Hj-- 2, and 

eJl'llj iJ M 

'Vq for \iilue curK'bpuiidmg to U» _ 33, we prt 

V(, ■= V|| H .\ + B + (3 +1) 4 li + F 

whore A =- Vh + KiO, B=A -r b, C*B-13, I)-:C h 50, K -1) -r 140, .ind F- E ■}. 18. 

Thus foi V uiidei 1 grm. pel < m^ we got 

V,. - 22996-7 
A- 163 3 
11- 19-2 

U 1-3 


V"- 28169-6 

The iiisianoos m wkicb it will bii fouud iieoeteiury to proceed beyond C will be very few. 
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TAISLE LXXa.—V ftluM of F and B for variooB OaMi. 
























































































tabu: LXXA.~rOHfinuer(. 


8iil»tuira. 



1* 111 CiftniniM 

P ill Hega-dyiiPB 



liei 1 ii>. Sqnani. 

1 M«T eni. Si|UMrr, 

Nanit. 

Fnriiiida. 

Holei'. 

Weight. 

V 

U 

V 

It 

HydrogeUi 

Kitrc^en, ... ... 

lla 

2‘OU 

22t«S-7 

M-2337 

22-6|{2H 

0*1)8265 

N, 

27-Sfl 

32s9r6 

H3*H.-a6 

33*41106 

08287 

Oxygeu, 

0, 

3) Ml 

239b4*l 

84*1187 

22 6822 

08254 

Flnurino, . . .... 

uf. 

:i; 70 

38»l)5 2 

87 .W 

LM 1501 

08592 

Ohlorio?, , . ‘ . ... 

ru-3h 

2-Jill8-7 

82*8621 

23*1929 

OHi'ig 

llydioj^ii lluoriiti‘, . ... 

UP 

lirsj , 

32J66*i 

81-5349 

81-6873 

07959 

Carbon innnoxidp, 

(r> 

27 7'» 

:*J1I13*7 

HI'08112 

22-.'il[IH 

08240 

Nitnc Qxide» 

NU 

no -1 

2*29-3*7 

33*969^ 

22*19*2] 

08230 

HyduigHi I'bloiiile, 

11(1 


221J‘.l.V.i 

81*2.119 

22‘6W0 

0H372 

Hydrogen lumiiide, , 

lllir 

flu-3il 

21181 (I'lt 

blS'llTH 

24-0076 

08160 

[{ydrogHii iodiile, 

HI 

l2tiMiD 

•.'2871 *!i 

83*7708 

2*2 4113 

08220 

Hyibogeii tnilnbide, . 

ii> 

(■(*j 

a‘i-e2 

3266 i 6 

W01701 

33'2IU.’i 

01117 

diovidi*, . , 

flJG7 

3‘2My*7 

83*6886 

22-8902 

08-J01 

Milidus ii\hlQ, .... 

N7> 

4i-#4 

■21853 7 

79 *.‘1139 

21--JJ31 

07788 

'ailioinl Mil|iliidi', . 

I'(IS 

.'ill Mil 

330 10*2 


21-im 

08183 

Iu1|diui dioxide, ... 

HO, 

03-CS 

23309*8 

M'72n!l| 

31 *hh96 

0801S 

'Jitiosyl nliloride, 

IhUuiua fieraxirle, 

N(M’I 

64 1)1) 

2347S 7 

‘12*3,19(» 

22*0660 

08071) 

UIO^ 

hii-yi 

32951 *1 


33*52*21 

08261) 

lydrogeii Mileuirli, 

11^ 

hO'ftU 

2,liiD7 ft 

81-6000 

22-08-28 

0H301 

'lilonne niu'iuMde, . 

rifi 

86'34 

28" n» 

HS'»887 

‘22-4SJ6 

08234 

lydrogeii telluiidis 

If To 

128‘OJ 

227R0-4 

M (77: 

S2*.16ni 

03191 

innioiii i. 

1 Nil, 

lO-IIJI 

3J92 -11 

H1 98(1 

‘2*2 4914 

08239 

retyleoei 

IVJ, 

2fr82 

221*2.1 6 

82 Dlls 

33 9016 

(IK05D 

Ii06]diine, 

i’ff. 

83'h2 

222.''i8’3 

sl-SWi 

3rMI96 

OKOOD 

^UllOgLll, 

HF, 

AhH, 

51*72 

‘22S7C-1 

ft»'7».V2 

23']4.’)5 

0S322 

mm trilluDride, 
hine, 

KMpllOllls tllllllQndi 

67*47 

23.11*2 3 

"S .1580 

2*2*873.5 

UriSRO 

77*43 

2203IV0 

81-1)147 

22*5043 

U8246 

mi 

b7 »7 

3.1(191) f) 

81-0180 

*22*6648 

0830*2 

.ilxm)! olilujiile, 

lib'15 

32373*h 

81-1)00.1 

21*9626 

06041 

iiitli gab. 

cn. 

Ib’dl 

22797*4 

h.1-.1Dr0 

23*1387 

OMUtf 

•tbyl fliinriilD, 

f’H P 

33*70 

22]U9't 

8U-0H68 

31*6933 

07946 

th>11'hlniidtf, 

CJI,(1 

fiU*09 

231*20*2 

84-0104 

2*2*6851) 

06309 

Miylpne iliioiuln, 


51*61 

2*27‘'2 1 

88-4007 

22'3:>8'2 

UK1H8 

null tollciHuoiide, . 

HiK 

IDK, 

103*68 

2*29^49 .'i 

HI-2070 

22 6.558 

08363 

AtpIlllLllS OY\tll 1 linil> 

103*26 

2*2111*1 

H2‘113V 

21-9951 

08067 

lylnie, , 

Jbpliorns pntdlliiiiiMle, 

<’jH| 

37*82 

22661-6 

H2-6)82 

, 22*13119 

08109 


J2..*07 

2*2253 9 

B1-S281121-S860 

07909 

M|dlOlUb lIiIiiI Hmi 11 li 


157*67 

LM3*2M*8 

80-4686 1 22-8897 

06884 

hyl Hill 1114 , . 

NJU'll, 

3U 84 

23816*1 

88-6720 

■22-;iH.'!U 

0B2O0 

■ line, , 

36*78 

2397]*0 

34'] 420 

22*6380 

06266 

HUB,. 

ylflubriile, .... 

I C.ll,. 

rM,lr 

VUa 

211*82 

22163*4 

ai'1846 

21 ‘74112 

0706A 

47*67 

324i)4’4 

82-0674 

21-98‘i7 

08032 

\1 ehlonde,, 

64*00 

23044*1 

M‘llli7 

23-6103 

06262 

tylciio, 

41*78 

22367*4 

91*5389 

21-8384 

07999 

liyl ellipr, . 

(4'H^O 

46*70 

23.681*0 

b3*7]44 

22-Uftll 

06116 

damiue, . . . . 

I 

44*76 

22731*0 

8.J*37n 

22.1051 

08170 

denCj . . . . 

65*64 

23075-H 

84*1696 

22-6431 

08242 

UB, ... ... 

1 flnoiidei . 

> W, 

!i7’04 

22912*] 

88-8278 

22-48118 

06236 

75*48 

23578*0 

80*3663 

22-9371 

08403 
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TAHLK LXXa.— 


SiiliMUnni. 


Nainr. 


Ilyilroppn, 
Nitiogrn, , 

Ojc>(?pii, . 
Kludrinp, . 

('liloiiiii*, . 
Tiyilio^pii Hnmvli*, 
I'riilinii iiiiitioxiili', 
Kihii: oxidr, 
Hy(liofi;i‘ii p1i1oiiih\ 
Uiiiiii Ip, 


llailHiii iljuMili*, 

. NitiuiiN omiIp, . 

Carlioiiyl miI^iIihIp, 

I Hiilpliur dvoviilp, 

I Ninusyl I'hliiriilp, 
(')doiiup ]H>n>xiili'. 

.spUmiuIp, 

I ('liloiijip niifuoxiilp. 


ir,^ilio^'ii tplliiii'li* 
Jll'lllllOlliA, 

Arolyloiiu, 

I PiiuHplnne, 

Oyaiio{{iMi, 

Btiron trilluoriili*. 

Aininp, 

PhnsplioiUH irilliimiilp, 
Uailiuiiyl chlniiilpp 
Mttisll 

Moiled iliinridop 
Mpthyl rlilmifU', 
Mptliyipno fliiuiitlp, . 
Hllioim iPtiafluuriili', . 
VUrniilinraR nxyllumidp, 
Kill) Imp, . 

P1i n'hpliuniH ]K‘iiUfliiDHtlcp 
PlirMplidiiiR L'lilor-nuoiiili', 
Airtliyl aiiiinp, . 

Allyleiie, . , , 

EthaiiP, . 

Ktiiyl IliiDTidp, . 

Klliyl I'lilDrtih*,. 
Vrtipylene, 

J\1 atnyl ether, , 

KUiyl aiiiiiio, . 

EiitylBUP, , 

Hutune. , 

Uiityl fliioiide, . 




F III Atoiiwiihpm 

V in Tncliee of 



30 IncheH of Ifg. 

Ice-col it Hg. 

Foriiiiiia. 

MiiLbc. 

Weight 

TT 

R 

V 

U 

ii« 

2M)0 

35D-581 

1-30249 

10067*4 

80*0747 


27-M 

JI63-!ittO 

aiitisu 

10619-1 

38-8978 

Oi 

31-76 

BC8'0»7 

30072 

10652-p 

39-0216 

>> 

ili 

.17-Ti) 

aSR-SlIN 

.19176 

llOeD-7 

4o*oaiii 

70-36 

.‘1111-701 

2H114 

1040'J'5 

38-4341 

IH'HS 

341147 

■•1 (Mil 

10321-4 

87*8108 

ro 

a7‘78 

3M-7<I1 

2M940 

10012-8 

38-9816 

NU 

2»-8J 

Hfil-J|i7 

Liion 

10634-0 

38*0.1^4 

JiOl 

36‘]A 

3riri'8'*4 

30360 

1U076-5 

39-1081 

[|l(r 

80-3« 

363-536 

33lb3 

iouoe -1 

39-9491 

111 

VJrt-nO 

35-^000 

■2'ie!>9 

1060B*2 

38-8579 

11.^ 

33-82 

350-50-^ 

‘^'-UisU 

1001 (I’O 

38*5165 

(X), 

i:j-ii7 

aba-BitO 

292:93 

10.186*8 

38-7758 

N/) 

48-7i 

334 831 

‘aao-s>s 

10044*9 

S8*7R08 1 

lUS 

fiO-01 

34B-!)aO 

aM7i) 

10407*0 

*Jb’4ri.18 

so. 

a»'ri8 

311 971 

-jn:i61 

10«'419-2 

37-8322 

Non 

ecvn 

347 5h7 

27321 

10(27*6 

•18*1 DOS 

oil). 

fili'OA 

354-043 

30010 

lOOtM-A 

.10-0048 1 

llsS.> 


357-IR? 

30^27 

1l)714‘7 

39-J4HD, 

Ul,0 


354*315 

d97f)K 

10620*6 

38-9359 j 

Il.T.' 

]-jK*n4 

352-391 

29081 

10571-7 

38 *7*^(2 

NJI, 

li.'IM 

3:,4-|S.1 

29836 

10013*0 

36-9509 

(-.11, 

25 •'2 

346-735 

a7iM A 

1114 02-0 

88*1020 1 

1*11, 

31-82 

.114-179 

26073 

10325-4 

37-H-J-O ' 

r,N, 

M-72 

353-7SI 

20572 

10611-9 

3H-b7n ' 

HF, 

6r--i7 

300-47G 

32042 

10814-3 

80*4000 1 

A“llj 

77 

354-658 

29011 

1UG39-7 

88*073.1 

I'F, 

A7-37 

357-168 

30838 

10715-6 

S0*2uM 1 

com. 

llA-15 

345-004 

2nHS1 

10878-5 

:iN‘0170 

U]l4 

ID-Vl 

352-514 

20126 

10575-4 

38*7377 

OTIjF 

H.I-76 

311-877 

25230 

10250-3 

.17 0880 

C.||,C1 

00 III) 

3ri7-:il)6 

30U54 

10725-2 

80*2804 

'h'/' 

51 01 

352-277 

29030 

I056ri’3 

38*7117 


35iV470 

80209 

10064-1 

30*0620 

IN IF, 

103-20 

346-634 

26972 

10399-0 

OS’OOlO 

OJI. 

y7-iS-2 

348-869 

27701 

10400-] 

88*8.174 


1 I'D-07 

341-141 

2G0:i0 

103-24-2 

37-8176 

l-CljK, 

157-07 

360-732 

32130 

108-21-9 

.18*01117 

Nll,< H, 

30‘H| 

1 852-793 

292*20 

10583*8 

36-70BR 


30-73 

355-198 

30100 

1U626-9 

38*02*47 


20-82 

342-711 

25535 

10281-3 

37*6004 

47'67 

346-138 

26900 

10393-1 

88-0701) 

(mH.M 

(<511,),0 
NII,C,H, 

61-UO 

356-3:^0 

30:i23 

10ii89‘9 

SO-IBIO 

41-73 

341-104 

20066 

10324-9 

37*8202 

4:r70 

349*l(i0 

27001 

10476-1 

38*8702 

41-75 

351-510 

28767 

10515*0 

88*8*. 01 


fiD-64 

355-208 

30135 

lnr58*0 

30*0106 

57 64 

351'2H8 

29776 

106*26*0 

38*0828 

70*49 

301-492 

82415 

10844-8 

30*7*444 












m 



SnMftiicr. 


1* ill I'oiiniln ]M'r P in PoandaN 
Inrii Sijnaru. pr Inch Hijunre, 


Formula. 


Nitm^oii, . 

Qzygeii, 

Fluonno, . 

OliIoriiiL‘« . 

HvdrufO'U flunriilc, 

Carlioji intnmxidpj 
Nitric oxiilr, 

Hydruf^n cliloiide, , 
IFydrui^ braniidt^, 

Jlydrogpii ioJiilr. 
llyilmgitn biilfiliirit 
Carbon dioiiiK*, 

Nitmufl iixiilr, . 

Carbonyl . 

Snlphur ilioxirle, 

Nitni^l ehloriile, 
t'hlorioB perozido, . 

cflctuidri , 
Chinriiie iiiraioxulv, , 

Hydni^'U trlluridoi . 
Ammonia, 

Arctyli'iip, 

Fhuhiibino, 

CyanoffriL, 

Boron triOuoridc, 

Amine, 

Flnwphonii triAiinriili', 
Carbonyl chlonilo, 

Marali ipu, 

Mrtbyl fluoride, 

Mrthyl riiloriile, 
Mothyleiir /Inoriili*, . 
Siliomi tptiaflaorirlo, . 
PhoanhumH OKyflnoriib'j 
KUiylems . 

Plinepborus pentailuoiide, 
Fk(Mp1ionis rblorflnumlr. 
Methyl liiuino, . 

Allyloue, . 

Fdhanp, 

Ethyl flnoiidu, . 

Ethyl ch]oridi*i . 
Fropylimp, 

Methvl rther, . 

Etl^f amine, 

Butylene, . 

Butane, . 

Butyl fluoride, 


G1I,F 

0!T.n 

CN 3 K, 

SiK. 

FOF, 

IajH| 

(;,u, 


NnAii, 

& 


.'i232‘16 

54467(1 

515:P3b 

507n-ei 

I 5227-21 

' 5222-K7 
5243 75 
5356-51 

r> 2 i 0 

I :il64 4 I 
BlOP'ld 

49:13-54 

>5156 01 
' 50S2-90 
5121-50 
5220-311 
5262-51) 
5220-61 

51fl2-23 
5222-67 
5lUB-et 
5071*28 I 
5212-03 
5311-42 I 
' 52-25-68 I 
5262-07 
5007 59 
j 5194-JO 

' 5(137-31 
. .V2G7 65 
I 51!)l)-01 
• 5237 65 
' 5107*46 
, 5130-33 
51)70-72 
6315-18 
5108-21 
5-218-01 

I 5019-06 
6104-57 
5260 32 
16071-07 
I 5144-81 

5179-4:1 

6284-68 
5220-24 
5826-38 I 


10-1915 

19-1045 

19-1654 

19-9513 

15- B7B; 

16- 5714 
10-1173 
19-1314 
19-2079 
10-6209 

19 0819 
18-9171 
10-0447 
18-1)716 

18-6187 

18- 7601 

19- 1517 
19-2755 
19-1462 : 

19-0192 ' 
19-1307 : 

18- 7141 

118- 5761 I 

19- 0917 ' 
>19-4556 , 

119- J417 

19-2783 • 
18-6725 ' 
19'02G0 

18- 4518 
19*2964 
10-91.12 

19- 1855 
lfl-70«a 
16-7924 

18- 5741 
10-4695 

19- 0411 I 
10-1169 

18- 4060 
18*6081 

19- 2319 
18-5534 
18-8454 

18- 9723 
10-1740 

19- 1218 
10-6106 


617*139 

610- 705 I 
616-601 
641-683 

607- 315 
597-566 

616- 015 
615*505 

617- 963 
631-253 

614-011 

608- 619 

612- 71 * 
581-363 
607-626 
599-02-2 
G03-,*;57 

616- 3.(3 
'&m7Q 
' 615-245 

I 611-905 

,015-18(1 
, 602-077 
>597-041 
I 614-227 
I 625*941 
I 615-B*t:» 

' 620-231 
1600-568 
612il4 

593-045 

G20-7PO 

61 1 - 703 

617- 245 
602-U15 

605- 784 
I 597-590 

626 m 

612*634 

616-040 

595-092 

601-564 

613- 730 j 
597-615 

606- 805 
610-886 
616-896 
616*195 
627-703 
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Moleuular Bpaedii. 

The nxprprannn IT ». ^31*^ givnfl Qfl ‘'that speod which all the mnleciilpR would hnvR if, 
without addition or aabtrantion of enei^, tha BfMtBila of all wen^ inado oqiiaV* f>., U is 
Himply ihu squaro root of the iiiHiiu of the MquaroM of all Die iudiviilun] Bix^eda, or if n be 

the iininber of molecules and U^, U 2 * .individual speeds of each 

nudecule respectively, then 

lI>-i(D!+I^+T:t • . . . ul) 

The value [J thus calculated (jVBiinrnlly deiioWl by (i by fii^nuiin wiitcrs) is nuilhcr the 
mean velocity nor the most probable vidocity uf molecular agitation. 

0. E. Meyer ^dves 

R ^The arithmetical mean value of the speeds 
W The most pnihahlr value uf the speed -V ^/:!/3. 
and I) The mean probable value of the upecul 1 '0875W. 

Now ft»]^(lTi+ll .4.r,4 .... U„) 


miaUienHff.iflII" .... i; ■+2r,U. + 2l',l’,+ . . 21T,_,U,) 

h., nvus. 


Acriii'ilin^ to Maxwells law - 

C — 4 IT “ ^ ( hlH )J j ffbi. lO'V * * s Hwkift) * 

Now the mean kiuetie luieri'y of molecular agiiatimi is 


K-iJ/dl’- 2ir }/.J/«<r- ~ 

J» ik 

anil Iheraforp U ■■ 

H : U=v Ji/irhn i 

n/U= ^'S 37r=2^'3/.V. n '.l313l77319. 
Now tko uniat prulwlili* Viiluu of tin* r^ipimI m auunnliiijf to Maxwell’s law:— 


W iir'Il l\/2/:l=lJxOttlO490riHI)'J 
=U X 0K8632ll93riS. 


I’ulliiig ^ (1/W, Mayor gpls- 

aiiil from tliie lie oalculatpfH- 
Thuti we 


1-0875 nearly. 


^SF/fiallx I’0R6402^-Wx 1-224746 . 0 x 1-125202 
0^ UxO-»21.S1K^'\Vxl-12H379->=0 x 1 037590 

W=- UxO’61G4!i7- O x0-il8G237^(l xO-919D40 

0 -= U X 0-887940-•« xO-9G3772^'\V x 1 0875. 


Meyn, from Jolly's valuen for p for oxyiien and iiilro|^n, ualriilated that at 0’ C. foi 

Oxygen, TJb' 4G1‘2 metres per 1"; 41- 424'9; \V’==376-G and ()--409'6 
Nitrogen, IT ■>401 *7 nielniiipor 1"; U«4D3’0; W>. 401*4 and 0-43G-6, 
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Wkni B in givpn in millimptreR of ice cold mfrrury, at sea level in latituilc 15', nc (.rel 
PsPrcMiUic in dyncH iier cm’.•> 133.1 UG7(I13S) k 11 
and when H ■=^ T(S0 

1013190 33Sft5C 

U«= ^^il>- ^/399^■44028U7xH//• G3'211128 ^11//* ini*. imtwp. 
when li-7G0 


U«- ,^M(lil‘>r)71 1711 l.'lfi7’2Gp cnis im hoc 

For an ideal kah, 1 (;iiii n( wliuli ■uciipii'^ 1 lilii uinler <i picsMiie oi 1 iliui>«iiheru 
7G0 nimh. oi Ilg- 1013190 OG^OriG (1}iii s per i in , \u> ^el 

U .110 rniH pel Kep 

U .10791 .173 „ 
tl-4N9ritl«l , „ 

W-10015 312 , 

Far an idnal |pm 1 giin of whiuli orcupius 1 hlie under a piesoire of 1 metis of 
1333140 7G139 ilyiieh in>i im', wo gel 

U- G3241 097 iins pel sim 
11 58205111 
0 50154 ;J0() , 

W-.'ilGJGl39 „ 

For an ideal gas 1 giui iif mIikIi otiupies I lilit uiulir n piessiirc of 1 megedyne 
pel cm', ne gel 


U- 54772 25Cinis pei sen 
11 50102 051 
I) 18634-477 , 

W 11721 300 , 


For an at 0' C, we get 

r - 48481-23.1 iiu«. prr see 
11 HG6li62l „ ,, 

M 13018 128 „ „ 

W 39581707 „ 

Foi h>diegi>ii lit 0 C, ne get 

I'- 183913 .170 iin iH>r I'e, 
11 10911-2 0.11 , 

(I 10.(304 01.1 „ „ 

11 150104 042 „ 

And for oxygon at 0* C., we get 

U- 10120 179 emi pi r see 
11 12(91-.139 „ 

O-10961 !).12 , „ 

IV-37000 908 „ 
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AwnminK tlwl ozyftBii it IR'BA^ Umn db Iii‘aT]r aa liydroifeu, Aloyrr ^ts tlio followlDg 
valuBh for lli«< i‘aU'iiUiBd bp 4 >bi 1 h uf bydrogeii tuuli'ciilPB at 0 C, — 

U infiri-R ]M>r Roaniid 

II 1693'G „ „ „ 

l» lfi32 2 „ „ „ 


TAlUiK LXXii ValiWH of I’, aiifl W, aernnliiig to l». E Aloyor. 


iMiliitaiu u. 


Niiuii * 

Ffinriula, 

llyilio^i'ii, . . ' 

>1. 

Marsb . 

(’n, 

Aiuniimia, 

Ml, 

Watir v.i|M)iir, 
llyilrtigi*!! ryiiiiiile, 

11 (1 

IK \ 


CO 

Nitroi/eii, 

N 

hlliyli lie . . ' 

\ii, . . . ' 

r.ii, 

oxide, 

NO 

l)Ky«Hii, 

f). 

llpikyl alcohol, . 

CM,on 

1 Miosidiijin, 

rii 

llyilropen sid|i1iir1f», 

II ,s 

llyilro^a'ii rlilnriilo, 

IIUI 

Nitruiih oxide, 

N.rt 

(Wbou dioxiiln, . 

co„ 

Alinhul, 

O.HOH 

Methyl otliiT, 

('H,0C1I, 

Motbyl rliloriile, . 

('ll (1 

f'yaiiDKeii, . 

C.N. 


(’lljOoCll, 

Ethyl chlorido, 

(!.H,(’l 

KulphuT dioxiiio, . . , 

HOj 

Chkiriiie, . . | 


Ethnr, . . . .1 


Aniinu,. 

A-»ll, 

Hydrogen ioilido, . . i 

111 

1 llromiiie, . 1 

Br. 

1 Mcnruiiiy, . . \ 

Iff! 

' Iodine,. . . . ' 

1. 


Values 111 Motrph per Hecoml lor . 
^ I Siiehls ualniluleil fni 0 1 ', 

Sp. Ui. n * 

liuipiUoAii -I 


1 

U 

" , 

" 1 

W 

II iii'i'irtM 

lM;ih 

1G91 ^ 

1632 ' 

1.501 

."irir» j 

630 ' 

600 

565 

D19 

I 

621 1 

579 

551 

509 

li-j.'iri 1 

(111 

566 

.51.5 

501 

SI-ITG 

19« 

159 , 

412 

107 

9(57H 

193 

151 1 

13s , 

102 

972G 

492 1 

153 

437 ' 

102 

9715 

(91 1 

153 

1311 

401 

1 (MIIIO 

4hr» 1 

147 

431 

395 

onsB 

170 

1.18 

123 

389 

lOrrJ 

161 

125 

109 

376 

120 

ClK 

122 

107 1 

371 

i:> 1 

i:i2 

117 

101 

369 

1912 

411 

109 

3'il 

363 

2174 

134 

100 

3S5 

.351 

rc’oi 

393 

362 ' 

319 

321 

5290 

392 

361 1 

318 

320 

OI.'CI { 

1 3S2 

352 

339 

312 

G17 1 

1 3SI 

351 

33s 

311 

7ri3 

365 

j 3.17 

321 

1 298 

hOlil 

1 361 

1 333 

321 

295 

2'OUOU 

313 

, 316 

30,5 

280 

219 

326 

300 

289 

266 

247 

321 

298 

288 

264 

1502 

310 

286 

275 

1 2.33 

5M> 

302 

I 278 

268 

246 

695 

295 

1 272 

262 

241 

4'lt:i 

230 

1 212 

204 

1 188 

5 5213 

206 

' 190 

183 

I 168 

ff!>7fi 

181 

, JG9 

1G3 

1 1.50 

S71G 

164 

' 151 

146 

134 


Tlie valneFi of i * hihI W an* iMliMi1al(*i1 by th« cmiipilwr fnim Meyiir's nimibora, 
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mlwtitiitinii for 1 /p ilr vnlur, ihi> volitma iu oentim 4 >tra oubea ooenpied hy I gnu 
of Iba gaa, m oyoM tha pro«-i>a«> of ilirraoii. 

Wben any number of gaaea exert the tianu- pirHaiw, P, «i> haie 




3P 3P 3P 


1.1 1 


" * * M. P» Pf Pu Pi, P. 

That is, wlipii rxcrting thi^ saiun prewvim* tlic mo.ui H]uarf of tho inoliHJiilar Kpeeila ia in* 
TPrsfalj proportional to the duiiHity. 

or if ffsApc^cific gravity of gnu pt rcft^rml to gaa /i^ as iinitf 

Flitting ff for thn uolmiiar of a ga^ ivo fif -3} 

F'lH -i Tifluuit' iu litii‘.s oi‘L'uprud hy / grui. of tho gas, 

jKi at 0" C, 

u- Tin/ 

or putliiig s, h|)rcihc gnvily leferreil to dir ok unity, wr get lui U C. 

At thr fuma tem]MTaturk* r/iU'/'^ is tlir Kunu for all so for tlio flame gu -- 
: u; ; vl --T,. T,; T, •. . . 

» (if 


TAItLK 1.XXr.- Valnea ofTT, II, 0 and Wfor Taiioua Oaaesand Vapoim. 
Calculated flroin the Eeenlta of Beceut InveatigntionB 


Hubitanci), I VaIhoi iu OruUiurtin jm 1 w nl Moln'uUi Hpiwdii at D' 0> 


Namp, 

fli 

u 

Tlipuietudl. 

^ 1 
Cilrulalpil 

hum 

u 

0 

"l 

w 




iKfDBity. 




Hydrogen, 

200 

18391.^ 

1K;)9]2 

169444 

_ 

163302 

-- 

160166 

Metliaiir,. 

Ammonia, 

iCDl 

G5207 

61921 

69817 

57649 

63011 

IG-93 

63212 

63112 

58147 

36039 

61631 

Water vapour,. 

17 

61510 

61398 

56568 

64517 

60132 

llydrognii tluondo, 

lObn 

DS37H 

37431 

52913 

50996 

46893 

Acetylene, 

2Q'82 

51IKG 

00345 

465G9 

44881 

41270 

Jlyilrogon oyuiido, 

20 81 

50186 

49U03 

46885 

44222 

40GG6 

Caihon monoxide, 

27 79 

49338 

49281 ; 

; 46401 

1 43738 

40238 

EthyleuPj 

27-82 

49312 

18844 1 

1 46001 

43370 

39881 

Nitrogen, 

Air, 

' 27'86 

1 

1 

49276 

49164 

48481 

4629G 

44667 

43666 

I 43048 

40143 

39685 

Nitric oxide, 

> 29-Hl 

1 47037 

47662 

43821 

42232 

3B836 

Nthane, . . | 

Oxygen, . . 

1 29 H3 

47629 

46759 

43081 

41619 

38179 

' 31-76 

16152 

46120 

42492 

40962 

37667 

Metliyl alcohol, . 1 

1 30-79 

4rp873 

45H10 

42206 

40676 

37405 

Methyl amine,. 

30 K4 

46836 

46661 

42983 

41423 

38091 

Methyl iluoiiilB, 

1 33-70 

d4764 

43893 

40441 

38974 

36830 

Hydrogen sulphide. 

33-32 

1 44707 

44403 

40910 

39427 

36260 
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TABLK LXXo.-nNi«^0rr. 


SnbHtaucv. | Valuw in CMiiimetroH per 1 see. of Moloonlar Siieef1<i at 0” CL 

u I 

Donbitv, I 


1 

yhos^pbinr, 

1 

1 

imr 

/ 41001 

40539 

1 

' ;m-() 

r 

.3.7.927 , 

IlyilroffPU cblnnrii^ . 


' 433/1 

1 /.‘1:*59 

1 39856 


.16321 / 

( Kliioriiip,. 

:i7 7U 

13363 

43190 

' 39793 

38350 

.‘n?65 ' 

AllyJeufl, 

7ii 

11364 

11241 

379!)7 

36620 

33671 

rn)pyli*iMJ, 

il 73 

10363 

39611 

1 3(il9:) 

35161 

32343 

('nrlKMi dioxidi*j 

ia-C7 

39358 

39207 

36123 

31814 

32013 

\itroiiH DXiiln, . 

13 71 

39327 

38161 

35159 

33885 

.111.59 

Fithyl ammo, . 

417f) , 

3h8K0 

380'>8 

35616 

31326 

31564 

Mliyl alrnhol, 

Ifl 7(1 

38171 

38169 

35167 

33892 

3116.5 

\h thyl ether, 

!.'»70 ' 

38471 

381-26 

35126 

33853 

311.30 

Ktliyl lluoriilf', 

■17-G7 

37G7J 

37183 

31258 

3301G 

30360 

Metli)] chloiide, 

:»0 (I'l 

36750 

3(i819 

33950 

.12719 

.50087 

Ml ihylene fluoride, 

r>i (il 

36301 

3(>U36 

33201 

31991 

29123 

1 'yr4iin;;nn, 

r)i Gs 

3()166 

36072 

33231 

32029 

29163 

Uutyleue, 

r.fr64 

31S69 

31853 

32111 

30947 ' 

28458 

\ rM‘toni», 

7)7 61 

31-167 

31281 

31581 

30439 

27991 

Hutnno, . 

r.7-61 

31258 

31196 

31506 

30361 I 

27921 

rarbony) sulphide, . 

511-61 

33687 

33118 

30789 

29673 

•27286 

Nilpiiiir diuxido, 

63 5H 

32619 

32128 

29601 

28528 

262.33 

Kthyl rliloride, 

lil-00 

32512 

3254 G 

29985 

28898 

26571 

Niti'ORy] chloride, 

Ii4'9!) 

32263 

31898 

29389 

28321 

26015 

Chloriuo peroxide, 

liGUl 

31789 

31761 1 

29262 

28-202 

25933 

lionm iluoiidR, 

67-17 

31666 

31882 1 

29373 

28309 

26031 

i/liloruie, 

70-36 

31007 

30752 1 

28333 

27306 

25109 

Ethyl etiier, 

73-5a 

30331 

30118 ' 

27776 

26769 , 

24616 

liutyl lIuoTide,. 

75 1!) 

29935 

;1(IJ83 

27KU8 

26801 

24644 

ArRiiie, , 

77 13 

29558 

29519 

27197 

26211 

24103 

Ihdrugen bromide, 

80 36 

29014 

29337 

27029 

26019 

239r>4 

Hydrogen solonide, . 

HU-^0 

28936 

28999 

26717 

2.")719 

23678 

Chlorine monoxide, . 

HG-iii 

28007 

27957 

25758 

, 21824 

22827 

Phosphorus triflnoride, 

87-37 

27822 

27888 

25691 ' 

21763 

22771 

^ilnc peroxide, 

91-38 

‘27208 

29725 

27387 

■26391 

24271 

Carbonyl chloride, . 

98-15 

26-263 

1 25896 

23868 

22R94 

21114 

PhoBphoiDB oxy fluoride, 

103-1*5 

25697 

25273 

23284 

22410 

20635 

Hib'oon bctrafluoride, 

103-68 

25566 

25562 

23542 

22688 

-20803 

PhosphoniR pentafluorido,. 

125-07 

23267 

22880 

21080 

1 20.-116 

l‘*68l 

Hydrogen iodide, 

126-90 

23089 

230-26 

21215 

20116 

18801 

Hydrogon telluiide, . 

128-04 

22986 

22882 

21082 1 

■20318 

18683 

PhnephoruB chlor-fliioride, 

'167-67 

20714 

208(i3 

19222 

1 18525 

17035 

Bromino,. 

168-72 

20615 

2028G 

1KG90 

, 18013 

16564 

Moroury,, * . . 

1109-80 

18401 

18356 

16012 

16299 

11987 

Iodine, .... 

251-80 

16301 

16422 

15130 

> 11661 

1 

13408 
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TABLE I<XXD.>-ValiiBB of Q, fior Taiioiii Vapoim. 


Sulwtonuui 





-- 

— 

• 

o, 

Autholity, 

Ksmii. 

fn 




Methyl formatn, 

r»nr»8 

n-j's 

32080 

L. Mnyer A- Sclinmaim 

I’rnpyl alcohol, 

DOTil 

97-4 

3G080 

Stendrl 

laoptopyl „ . 

r)i)-6i 

82 8 1 

35330 

VI 

Ethyl foriOHlo. 

73-1« 

54 3 1 

30490 

Ti. Meyer A Srhumanii 

Methyl oretaU*, 

73-49 

57 3 

30010 

VV 

Ihityl alcohol, 

73ri-2 

JJO-9 

33')70 

SlouJel 

II I, Iso, 

73 .■»!» 

108-1 

3-2970 

«l 

„ „ Ti'rtiarj i 

73-52 

82-9 

31840 


CiItIhjii diaiilphidPi . 

75 55 

0 

2UH.]0 

Pu^j 

Benzol,. 

77-49 


29540 


Propyl cliloiiilt*, 

77-91 

lC-1 

29280 

Sleiiili‘1 

Ethyl aontate. 

K7-t(» 

77-1 


L. lileyer Ar Srhumanu 

Meiiiyl propiouatis . 

87-HI 

79-fi 

29040 

i« 

Propyl formate, 

87-10 

80 4 

2'»090 

»• 

llutyl chloriile, 

91-82 

78 

28290 

Steiidel 

11 ii Tho, • • • 

91-82 

fi8-5 

27900 

II 

„ Tprtiai), 

91-82 

3-J 

1 -J7210 

• 1 

kiliylnip chloriile, . 

98-18 

83-5 

' 27370 

•1 

EUiylidene „ 

98-18 

, 59-tf 

2I)G3U 

1 " 

Izoliutyl formate, 

101 31 

' 97 9 

1 

27u4il 

L. iMeyer A- Schumann 

Ethyl jiropiuimtc, 

101-31 

122-2 

27G80 

VI 

Methyl butyrate, Ih<s 

101-31 

1 92-0 

37410 


Popropyl acptate. 

101-31 

100-9 

27080 

1 

Ktbyl liroiinilp, 

1()8-18 

3h-4 

1 2463U 

Sti ii'lel 

Amyl formatf'i 

115-22 

123-2 

1 26820 

L. Meyer Ae iSchumauii 

Igohutyl aoptate, 

115-22 

1IG-i 

' 2G580 

1 

VI 

Ethyl Imtyrate, 

115-22 

119-8 

26700 

11 

II ,1 lao, . • 

115-22 

1 110-2 

26370 

11 

^fothy] YHleratts 

115-22 

. 116-7 

26720 

II 

Propyl propionate, . 

115 22 

13G-8 

20750 

11 

(Ihloroform, .... 

118-46 

Gi-2 

24290 

Ktcudel 

IV • 1 ■ ■ 

118 45 

0 

23810 

Pulnj 

I'rupyl bromitlc, 

12-2-09 

70-8 

1 24280 

Kteudel 

T«o[iropyl „ 

122-09 

I 00 0 

1 23890 

VI 

Imbutyl prnpioiiali' 

129-13 

' 13(1-8 

, 26770 

1 J4. Moyer Xs MuhiiiDanii 

Ethyl valecato. 

‘ 129-13 

134-4 

-25090 

1 » 

Propyl butyralo, 

129-13 

1 

142-7 

1 25900 

; 
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TADLK LXXd. — 


SulufUnee. 


r 

n, 

Authority, 

Name. 




_ _ _ __ 

I'rirhloT etlinne, 

I32'»6 

74*-2 

20030 

Stoudel ' 

hohutyl bnimide, 


1)2-3 

23720 

.. 

Methyl iialidi, 

110-81 

41-0 

21700 

11 

KLhylene rhlorohroiijiih, . 

142 30 

104-.') 

23000 

II 

1 Amyl pin]iLuiiaie, 

143-01 

IGU2 

20180 

Ij. Meyer & Schumann 

Kohiityl butyrate, 

143-04 

106-a 

20070 

II 

iMiliutyl iMihutyialo, 

113-04 

140-0 

21770 

1 " 1 

( ill 111 m tetfachlniifle, 

10-2-03 1 

1 70 7 

‘’1800 

Sti‘iidp] 1 

lAli\l Kiilule, . 

104 72 

72 3 

21000 

II 

• Amyl butylnte, 

106-00 

17h7 

24030 

L. Aleyer & Schumaau 

11 11 

106 !)'i 

100 0 

24280 

11 

1‘iiliiilyl v.ilemte, 

100 80 

10‘'7 

21810 

11 

rnijiyl inilidi*, 

10S03 

102 0 

1 21080 

SUmiU‘1 

l’ul>l imlide, 

18201 

130-0 

1 21010 

II 

Ihiibutyl iDiliili', 

1 

182-04 

1 

120 0 

2I.M0 

1 

1 

Klhyleiir bninmle 

180 04 

131 0 

21320 

11 

Ui omul III 111. 

200 ail 

101--2 

1 18S30 

1 


DihJiiniLTiiiiN III Sri!.i:i>s v'u\ 

Acuonling to MaxAvoll's Ihw ilio curvo ilip |inipab1i‘ ilihtriljutioji ol 

imilHCiiliiT hjiooilh hah Uiu equal irm - 

// iw 

Anil IIlo aritlimolical mean value 

12 »■ Itt f/w. 10*'' - 2(xAii/) ^ 

whore hn^pl2l\ bo 

n - /*J:!. ^ ■ B9R“C'Jl 216. 

V TTp 

of every N mnlRPiileB, if u re|irpBoiil the uiiiuhor whir.1i ninve with a velocity w in a 
Juorliiim making aiigloa r anil 0 with reference to a llxeil axisi anti if the g.iH have 
ti velocity of traiiHlation » u tlion,— 

71- N(ir 

And if number of all that move with a velority botwoen ir and tr + tftr we get 

f 1^*# jy ^Hill If ‘"'f--*’*■ 
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and i| the gu have no motion of tranaktion:— 

Thia will give a maTimuni vbIup fn v when imw'-'-c 1 , and the value of u wliinh givea thia 
reault will he the inoet prohahle velocity, f.r., W. 

(p/2r)W^-l and W»2P'p 
W-^/p ^1-41+3135624 

And aa already atated,— 

IT. ^/p/px 1-7320608076, 

0, £. Meyet finda that for oxygen at (t° ('.— 

W 37li b metres |h*i HPcnnd; 
and he oalculdtes tliat out of every 1000 nudecule — 

IS to 14 nioleciiles have i ejKX'd ImIow 100 metrua [jet second 


81 „ 82 


, lietwppn 100 anil 2IH) 

166 „ 167 


fj 

200 „ 300 

314 „ 216 

*1 * 

SI 

300 „ +00 

202 „ 203 

1 

»» 

100 .. 500 

161 „ 153 

1 


600 „ 600 

U1 „ 92 

II 1 

1' 

600 „ 700 

76 77 


n)w)vp 700 


With the ueually acreiilnd atnineiihere-=-760 mm. of icucold mercury,sPfa 
1013100 538066 dyiiea pet em. Kpiare, we get - 

U = 1743+3672.5,,./^ 

H - 1606-269169 „/p 
0 i:»4R-P67-2B],^/p 

W-14-23-310125 


TABLE LXXa.—Rimed nf Round Wuven, 

nioaely eouiiected with the speeil- ot the luoleruleb is aimed of auuud wavna in a m edinn i, 
Kewton's foimula for tlie ajmed of aouiul waves— 

«- Jpv 

where e- alaatieity nf suhatuiiea*, and i'-°' volume nf unit masa, gave ruanlta considerahly too 
low. lly introdui'ing into thia exiiression Laidaco'a coirei-tioii we get the equation— 

U) - Jkpi' 

which is Bufliciuutly acrurato for all prartical purpoaea; here as heforo. 

For gasea we may take f >=1*, and for all sulutanees e-* ^ ; the Newtonian formula 
, P 

then becomes 
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Huil Llin correcW i*xprpBRbn— 


\Vi> iTP alre-'idy bpou tlint - 
tlieroforo -- 


w- or w* — 


u*-mVp 


u.^= U^. ‘ =«» 

tJ 


TTK 
« ■ 


Nh\\ if X 1 h* Hip Ipu^Hi iif ii suuuil wnvp, aiul m Hip iiuiiilini of yilirniioim ppr hpi'oiiiI, Hipii 

(4 «s“ n\ 

.111(1 ii*;/ mill A c.iii 111* pxjiPriniMiit.iUy (IctiTDimptl, wi* Iiavp nn iiliiiObt ilin^pt iiil'HkiiI of 
fhtpjmiiiiiii; lu, .iiul r unspqucutly V iiiid fl. 

Fmi imi'^1 jjtisph (i / , hII witli ili.Ltniiiir uidIimmiIp^) wp may pul k- riU'*i lUul 

p ^o-GrtiariV - uiviimii 

j\^ III Hip Viiiuliriii nf lu ^v 1 l 1 l iluiiijp ot l('m|HTatiirp, wp i;(*L (HiPiiri'lirally) 

w, Ilf ^'1 ^ tit - rn ^ iTuo; 1I)7/=(11,(1 +0001S;1.V), wliprr i ifl r^niiuirali\oly flm.ill. 

i‘(ii .ill at (J l\ Me tfiil V - IMM PTii'i (»i*r MM'oiid; 

fi) lililTf" (Jiup. M „ lost) ft, pprsoroiid. 

will l)p spoil thal tliih imroos vory (‘losol} wikli tho i*xporiiiioiituI rosults (’lypn in Tablo 
L\\\\ 


'rill 




at 


Oj^sriii ( ^ 1 I —III (1 + 


1 i/r,/y I i r, Ai/y 1-1-3 6 

i‘-2\'2) 1-2.VI 



+ etc. 


pVi 11^ \oTy noiirl} I ft iks Hio chaii^o in velinity for o\oTy ilr^ror Falironlioii change in 
tpmpoialuio. 


Airy yivo<( m al I) V. KijO ft. pov s(*i*oii(l, which wmk^ niil, with Uio iiion'ment of 
I ft pin ilogiop, it) lOH-J fi. a( ilio iiioltiiig point of ico. Stone’s cxpunniPiiiB gave, as a 
iiUMU Vdluo, Hi.iL III ill F. - lUUO G ft. per hocouiI. 


2 0 


VOT.. Tl 
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TABLK IiXXi|.—Spoed of Sound in CiEiiai. 


Gae 01 Vapour. 

PAlBulaled 
inr tree liar 
aecoiiu. 

Values ol «. 

Experimontall)' determinod. 

Ileliisver i Fi*eippi 
aeiHinu. 1 aproud. 

<"C. 

Authority! etc. 

Air 

381-78 



0- 

Ppibnm, 1708 


348‘08r. 

1142 

! 



887 

11(t5*6r. 

6" 

Kiciicli AiMduniy, 1738 



81U-0 

lllh-4r. 

16-0 

lluieau drs LonmtudP'i, 1822 



882-4 

lOOO-Or 

0 

Htampfer A M\iharli, 1823 



8S2-77 

1091-Hr. 

0 

hi oil ami V lleek, 1828 



333* 

1092 5r. 

0 

DuIdui^i 1'«2D 



382-4 

1090 Or. 

0 

Hiarais and Maitiu, 



838* 

1092 6r. 

0 

Maason, 



880 66* 

lOM Of. 

0 

Le Kmix, lSii3 



381 37 

lD4i Of. 

n 

Kfgiiault ^slinrL dist 1884 



380-71 

10S5 Ui. 

0 

„ (iiitei. dixt), Lt'til 




1082 4). 

0 

II (InTffr dl«)t)! ibOl 



.432‘0r> 

1088-4/. 

0 

.Schnoobfli, 1*^69 



332*4b. 

1090-6 

0 

Shmp, 1671 



382 ri 

1061)‘Or 

0 

Kaysi'T, 1877 



881 80h* 

lOMS-Or, 

0 

W illliiel, 1576 



881-676 

10B8-3r. 

n 

bl.iilvlB>, 1^81 



3-11 -2 

lO-'B-Or. 

0 

Vinlloanil Vuitini, 1^88 



831-4* 

10h7 3r. 

0 10 100 

GeniRa bimI hlaij lb88 



305 

1003 bi. 

i:) b 

Groely! 1888 



300 7 

lOinli. 

8rM 

II 1 



817*1 

1040'Jf. 

1 25 7 

II II 

1 

1 

326-1 

ll«} Or 

, 10 9 

1 »i 

HTdrogon 

ISSB'GI 



0 

J)n1nnf{, 1820 


126 !)’ri* 

41lM-lr 

' 0 



1266-362* 

42J0 ii 

0 

/ifiub, 1806 

TiOal gu 


400-487* 

16U0 ]; 

0 

*8 II 

lletliHun 

i 431-37 



1 0 

Mnsnoij, 1857 



4S1 h2* 

lll6'7r. 

1 ^ 

Ammonia 

413-86 



n 




416 no* 

1861-Sr, 

0 

II II 



416 90* 

1.l6G-0< 

0 

Wiilliior! 1878 

Water vapoui 

4116-84 



0 

Mfiiaon, 1857 


401* 

1.115-6r. 

0 



402-4* 1 

1820-2r. 

0.1 

1860 


1 

410-0* 

1J46 2r. 

96 

• 1 II 

Carbon monoxide 

387-64 



1 11 

'Wullnrr, 1678 



a37-121)' 

1 1106 Ir. 

' 0 

Ethylene 

817-78 

1 


0 

Duloni;, 1629 


314* 

1080‘2>. 

II 



818-73* 

1046-7r. 

0 

Muwn, 1667 



316-00-3* 

1086-4r. 

0 

IVulInn, 1876 

Niirit^ oxide 

326-00 



0 




825* 

106b-8r. 

0 

Mmmd, 1667 

Oxygi-n 

816-84 



0 

I)aloii);i 1639 


317-17* 

1610 6r. 

0 

llydrof^en Hii]|i]iiiit* 

■206 66 



0 

Humii, 1867 


280-37* 

»40-lr. 

0 

lljdjogrii rhloiidp 

266-02 



0 



297-00* 

974-4r. 

0 

11 II 

Carlioii dioxide 

260-20 



0 

1 
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TABLK LXXR |.—nnMnml 


llaa up Vapour. 

CalciilaUHl 

mstifBM 

BPDOUrl, 

ValuM of BP. 

KTiH^rimpiilally detormined. 

fU. 

Authority, otc. 

MeircB iK«r 
Boron d. 

Foot por 
hBcond. 

CarlKni ilinxido 


2dl-6‘ 

M68'8i. 

o 

0 

Tiulnng, 18211 



2S6 KS' 

848-fir 

0 

JdnsN )ii, 1807 



2rtr.1l' 

024 •7r 

0 

Zorli, 1606 



2ri« JK’J* 

HBO-??-. 

1 ) 

Willlnor, 1878 




8«2 Or. 

0 

Martini, 1880 

Ttaiigbiijg g.iH 




0 




2r»!‘-infi* 


0 

Wiilluir, 1S7H 



2'U* 

h6f»-lr 

0 

Maitini, 1880 

Alfubul lafHini 

233-71 



n 




230 flO* 

7.*»fi-5r. 

0 

Mass4iii, 1S57 



271 0 

“ISJI ]/ 

80 t*» 

Npyri'iiiuf, 1886 



23:i-7“ 

773-Or 

4 S’ 

•liigi'i, 1889 

('yaiingpii 

■N(» dciti 

22»’1S* 

7B2-9;. 

0 

0 

Maasun, 1807 

Hul|i1ini einxiili 

211-rifi 



0 




201* 00* 

81^5 7r. 

0 

II II 

riiloniin 

212-20 



0 




‘JOH-l* 

077 2» 

(1 

Mm tun. in so 



20ri-3‘ 

073'8i 

0 

Sliockui, ISiSl 

Klhor vapniir 

lhO‘8] 



0 

1 



171f2ii* 

387 bi. 

1 ^ 

MaBHoii, 1837 1 



101 1* 

0-27‘h/. ' 

35 tn40 

Niyrramif, JSRii i 


1 

1811" 

bOli 7/ 


.l.igor, 1889 1 

f'niitiin ilisiilpliiilr 

No lUta 1 

1 




vaiiuui 

1 

18P-00* 

020-1/ 

0 

Masson, 1857 , 

Hiliptm Utiiilliioiilv 

No ilalu. * 

1 


0 

1 



lti7-40* 

r* V* 'dr. 

0 

M II 

firomiiiu T.ii»oui 

141-28 



0 

1 



l3'i-0» 

H2*9r, 

0 

ytrpokiir, 1881 i 

Imlinp vapour 

112-lG 



U 

1 



107’7* 

Jiri'l 3r. 

0 

II II 

. 

_ 

__- 

— _ 




Wliurp r ifl affixoil tvi inimbuTh in ro!h. 3 mH 4,il denutpfl that Uu'y have lieen palfiilatcd 
iium the ('orrBfi|)Oiiditif; iiumlmri^ in the other column 
ill tiiiH tahip K ia tiikeii os 1 *406 ior uom]io8(Ml of diaiomip moloculea; for all oiliera 
tho valnuR are taken fiom cxprniniMital reetiltR. 

* in all caqph where lUi nstnrwk ih iiwi'rted in col. 3, tliu nnnibePB give the yplority of 
fvmiid in pipes filled with the f^aa or vaponi: this la never quite the aamn os in a largo 
masa of thp gas. Von Holmholte u;iveB the fomulA 



where tu =-Vuinrity of aonnd in tube iillod wilh gus. 

fd^. Velocity of sound iii large, practically unconfinpil, iuu><b of goe. 

I) Diaaiotor of tube. 

N »r Vrequonoy of the iioto Rounded. 

0- A coiiRtuni oliich, according to v. IIelinLnlt/,hns a value deimiidiiig only on the 
fnolion roefliriniit of the gas, but according toKiieiihotl it depends on other thiii|^ as well. 

The velocity of sound also deponda on the intensity, but the law relatiiig bo this has not 
lieen satisfactorily indicated. 
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TATiLK LX Xb.,.*-V elocity of Sound in Liquids. 

We huvfs for all mihstaiu'.nH,— 

y\\\m* R^. rnpreBeute the adiahatir nlnetirity. 

Putting' Kd lor the isothermal elubticity. ^vhirh can he dotermined hy direct exporimenta, 

wo Iniv**,— 

Now fi»r liqiiidH,— 

- e, - «'■ VTl^o (•„ « r,. - VTF^ 

where n - ('n eirieioiil of cilhie.il expaiibion, 

Y VuliiiMo of unit nuws, 

T=s Alwidiite leijipi'r.iture. 

The qimntitius < a and V heinf; determined experiment ally, Ave ran easily ruleiilah' 
r, anil K^. 

For water at Hip point of inaximum deiiaity (praetically ^ T we niust have a-=^0, 
and eoiwequeaily r, =-r', and F^-E|<. 

Tli(‘rofiire at 1' U. 

ui in waters p 

ami in ah^olntc iunl.K,-SMlUx 10*“ |irai*tically, ami p= I 
so u) in em-^. |iei aeenud ^/‘JOIMlOUOOOOU 14i!478 
The velocity at 0 C. mouIiI be hif^lior, as a would then be iie^iitive, 


(1) Wab'T and Simjde Liquids. 



1 VTalii 

(if V. 1 



Jim'niflinii 

1 

.Mf tiP}< 

\m heuuul 

I'pel |ppi I 
MM mill. 

f‘r 

Aiilli'iiity, rtc. 

VTntei, Ijaki' uf (ieiii'Ya, . 

1 in.*i 

470'<;. 

^ -J 

rnllmlun unil Stiiriii, Ih 
'Weillieiui, 1^48 

„ .Scini', . 

1 

«1 * 

1437-J 

4714 Hr. 

Ifi 

[:.2^ b 

noi 1 flr. 

30 

11 1* 

1 II II • • • 

larrj 2 

7)420 3;. 

51) 

■1 11 

1 .« • 

1721 7 

' fiflOh-fiA 

III) 

II 1) 

1 II > < 

l‘JWJ 

1 4:iHB'Pr. 

BM) 

Maitiiii, 1888 

1 

1 ' ' 

1437 

4714 Mil 

13-7 

11 It 

f| « ■ • 

1 IfiT 

4730-ar. 

2.' 2 1 


Aldihol rtliylir (aWfhllr), 

l^lil 

4147i‘. • 

8-i 1 

1 11 II 

WiiLbniii, 1816 


iir.y8 

»9n'»-ar. 

23 0 

1 Blliei, ... 

IMfi 

, 87r*il0r. 

0 

Martini, laH-* 

]I6'» 

‘ 3802-l)r. 1 

0 

AVerlliPifii, 1848 

1 Oli nrtnriiOJiliiie, . 

IM7I 

4408-1 r. 

3 5 

Mill lint, 18H8 

1212 3 

8977-4r. 

24 

WiTlheiin, I84H 

j Prtroluum, 

llilM 

I 4570 *«/* 

7-4 

Mmtijii, 188S 


1 1 



m 


TAIUjK I (itfitiuuffl 

(1) Si)]ulion«i ml Mixed jjquuls 


Dosiiiptiim 


VI Oljitl (11 ) + HitPI 
I II iiiiLl I lull 111 (if KiC 1 

Na\n 

N fU 

s lull II li X I Sn^ II 7‘' 
i \ ill ih I 1 111 Li nf ^ i SO 

( n iiti t 1 1 111 II I KM) 

> liilii 1 r if ' 1 IJ 


V ilmM ol I 


Mr In 4 

pi I SUOllll 


I ihl fi 
1161 
Ihb^l ) 

II jO 

1 PI I 
1 1 
I SI 
Pi 
I I 

I »7) 


I ((t p I 
i 111 I 


IPOA 2t 
1J3 \i 
i41i) ; 
B47K 7; 
'ilU 1; 
'’2 I 0 
W *1 

'iifi'i r 
njl »/ 
l')7n 
11117/ 


t V 


1 1 
IS] 
117 
2\ 4 

I 

.) 0 
IS ^ 

II 7 
11 I 


Anthoiil}, itL 


Mu hill lU H 
I ^^l^Llullll isi^ 
Miitiiii 1SB4 
M illi nil ISIS 
M lit iii| ISss 
, WmLIjliiii ls|s 


Miiliii , hl8 

Wiitlieiiii *]sm 


r MU 1 I 'iXi Vtlmity ol S mud iii holuU 

111 (loi Is iiirl tliMi bip \vn iui> liui hiei il <^liiiiiki i ji f\]iui nu ‘luiniipwyiDg 

11ijiliuliiiil listmliuius, iiiil iii^uiliiiis 

w whin E Moliilii'- uf 1 listiiil} (sew I i1 11 X1\ ) 

I ,k’J\ 111 I. MV, 

In sDlids exiiiidiil 111 ivM> hill hull nu inii hi\i suuiiil \vii\is, w niiis of longi 
tudiiiil dhiui1)Aiicis piii(iii/ibi d mill lln lulouty - 

■V'M"' 

I'OT Todp nhnii tin diamf tii is viiy it wu have from the iiint eipuliun given in this 
sub suiiun — 

E- ^Kil“ 

WiMan hy KiiniU’s dust inutlinil deteinmie m in rods and Iutp mtli i fin digrciMif 
uiiiiary, uud p bouig i isily asLeiLuiiiPcI, we can Iliii maki very dosi ippruumalaoiis to 
tliu valuo of 11 

Tlip vdluen in the fnllumiig table markid with an aplirriHkaip cilrulated on the sup 
piisition that thu velnuLy of mmud in air at (I C is 112 mitren p<n sciond thi oiiginil 
uivebbgatoTs gave thnir runultb in U‘nus of the Vf loiiLy in air 



670 




Ainmumni, 
CMlminin, 
(loMt, . 
Cojipw, . 


QoM, . . 

„ uuannoaleil, 
I. annealed. 


„ blue temper, 


Lw, pure, . 

llaj^'npMuiD, 

Palladium, 


Platinnmi 


not anneal e 1 


Value of M in 


lietrea iMi Feet per 

BTCOndi eoroiid. 



8260-d* 

27 l» 5 - 6 * 

2786 -B* 

2688 - 2 * 

2 B 4 B 0 * 

2877 - 7 * 

2608 - 4 * 

24931 * 

2848 - 7 * 

2498 - 4 * 

8708 - 1 ’* 

86 B 5 ’B« 


11672-7 
0 R 37-7 
6938-4 
6710 -B 
16830 -D 
16476-2 
J 0137 0 
] 6 .>« 60’4 
16865-9 
16081 *3 
16227'5 
16729*2 
4836*0 
4031-9 
16098-6 
16337-1 
1 U 097-9 
10698*6 
91720 
8979-1 
8819-6 

8677 - D 
B 7 B 6-2 
8657-8 
8179*5 

8678 - 6 
BlBO -5 

12149*4 



10 “ 

15‘'to20 

10* 

15 “ to 20 " 
16 “ to 20 " 

10 * to 20 " 
0* 

16“ til 20- 
10 “ 


Authority, ote. 


Ma&boii, 1868 


Chlailnii lb 02 
Mummmi, 1858 
Wertholni, 1844 

II II 

MasBon, 1856 
Vertlieim, 1844 


115 “ to 20 * 


10“ 

15 “ tu 20 “ 

irr 

16 “ ti) 20 “ 


Mussou, 1658 
Wortheim, 1644 
(Geloulated) 
Weitheim, 1844 

I I* ri 

I MaeMJU, 1858 
Kttiidt, 1666 
Blaeeon, 1666 
Wortheim, 1844 
MelJe, 1892 
Maeson, 1858 
V^eriheim. 1844 
Masaon, 1 B 5 B 

Wertheimi 1844 

hlaeaon, 1 B 6 b' 
Wertlieim, 1844 

ChlHini, lira 
Miaeon, 1666 
Geroaa, 1688 
MaaeOn, 1858 
Geroea, 1888 


Biui, . .. 

84 M' 7 * 

11429 -e 


Kawn, 1868 

nnauuoaled,. 

,, rod 6 mm. thick, • , , . 

„ another eimllar ind . . . 

SSM-O* 

10086-7 


Werthclm, 1644 

S 818 ' 8 * 

I 688 B* 

11868-4 

11909-9 


Kandt, 1888 

ZnSn,. 

8888 * 4 * 

10948-9 

18 * 

Omn, 1 M 8 

9988 - 7 * 

9786-9 

18 ’ 

ir II 

ZnSfif, ... 

8711 * 9 * 

9896-1 

IS* 

9 « 
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TABLK LXXPj.—V docity of Round in Dry Air from - 40’ F. to +140* F. 
(From the Data of Cicoone and Campanila.) 



Values of K in 


Falun of m in 


Valaet of m in 

rjf. 

MKiea pel 
BtfOOIld. 

Feet |Mr 

<*K. 

MetiM uei 
Kconu. 

Fwt pi 

i“F. 

HetreB tier 

Fpet |ier 


Moond, 


aecuuil. 


BOGoud. 

faecond. 

-40* 

305-37 

1001-9 


317-89 

IB 

■ 


1082-4 

-39 

305 74 

1003-1 


318-24 


■n 

BMigrM 


-38 

306-10 



318-59 

1045-3 

32 

330-60 

1084-7 

-37 

306-47 

TCTigl 


318 04 

1046-1 

33 

330-94 

1085-8 

-36 



-1 

310-28 

1017-5 

34 

331-27 


-35 

307-19 

1007-9 

0 

319-63 

1048-7 

35 

331-61 


-34 

307-56 

1009-1 

1 

319-98 

1049-8 

36 

331-91 

1089-1 

-33 

307-92 

1010-3 

■i 


1051-0 

37 

332’2S 

mmm 

-32 

308-28 


3 



3h 

332-61 

1091-3 

-31 

308-64 

1012-6 

4 



39 

332-96 

1092-4 

-30 



5 

321-37 


40 

333-28 

1093-5 

-29 



6 

321-72 

1055 5 

41 

333-62 

1094-6 

-2B 

309-71 

1016-1 

7 

322-06 

1050-6 

42 

333-95 

Bm^ 

-27 

310-07 

1017-3 

8 

322-41 


43 

334-28 

BmwB 

-2« 

310-43 

1018-5 

9 

322-75 


44 

334-62 

ISiSI 

-2B 

310-79 

1019-7 

10 



45 

334-95 

1099-0 

-24 

311-14 

1020-8 

11 

323-44 

1061-2 

46 

335-2H 

1100-0 

-23 

311-60 

1022-0 

12 

323-79 


47 

335-61 

1101-1 

-22 

311-86 

1023-2 

13 

324-13 

1003-4 

48 

335-95 

1102-2 

-21 

312-22 

1024-4 

14 

3-J4-4H 

1064-6 

49 

336-28 

1103*3 

-20 



15 

324-82 


50 

336-01 


-19 

■? 


16 

325-16 

1066-8 

51 

336-94 

iDSl 

-18 

313-J9 


17 

326-50 

1067-9 

52 

337-27 

KM 

-17 

313-64 

B 

18 

325-81 

1069-0 

53 

337-60 

1107-6 

-IG 

314-00 

BiiB 

19 

326-19 

1070-2 

64 

337-93 

1108-7 

-IB 

314-36 

1031-4 

20 

326-53 

1071-3 

56 

338-26 


-14 

314-71 


21 

326-87 

1072-4 

66 

338-59 

B|||iln 

-13 

315-07 

B M 

22 

327-21 


67 

338-92 

BtfuB 

-12 

316-42 

B 

23 

327-55 

1074-6 

68 

339-26 


-11 

315-77 


24 

327-89 

1075-8 

59 

339-68 

1114-1 

-10 

316-13 


25 

328-23 

1076-9 

60 

339-91 

1116-2 

- 9 

316-48 

1038-3 

26 

328-57 

1078-0 

61 

340-23 

1110-3 


316-83 


27 

328-91 

1079-1 

62 

340-66 

1117-3 


317-18 

1010-6 

28 

329-24 

1080-2 

63 

240-89 

1118-4 


317 64 

1041-8 

29 

329-68 

1081-3 

64 

341-21 

1119-6 
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TAIUjE IjXXFj • fOfifinfi0c2i 


































































576 


TABLE LXXu.—ViaooBity or Intenal Friction of Oues and Yaponra, 

(1) YbIuch of II (CuolTicIeiit of Vuicosity in altnolute unite) for anbslaiicon boiling below 0* C. 


Da^uription, 


rc. ‘ 

1 


. 


12 

0-00275 


0-0001 r*s5 

20 j 

JduO 

1 

' 

177 

884-J 

; 

216 


:t3.i 


;ij;i 

.114 , 

3t;6 

17 fi , 

185 

10 (i , 

218 

1 1 

1(12 

1 21 (> 

122 

11 1 

1878 

20 1 

1980 

18 1 

200 

lit ' 

1911 

2U 1 

1 18ni» 

It ' 

‘ I7l' 

0 

1789 

0 

1800 

0 

1708 

15 

179 

25 7 

1890 

100 

2250 

20 

1917 

0 

18-22 

0 

J6775 

0 

17696 

0 

167 

0 

168 

0 

171 

0 

170 

0 

174 

0 

1750 

16-7 

1830 

0 

1079 

0 

171 

0 

17155 


Autlioiily, etr 


C'rtlculatod by 0. K fimni Ibwl'a 

(J^2M) ri‘KuU vkilli ])Mii«Uiluui. 

( IraliiLiii, (lraubpir.iliiJii) 1 )^ 16 

„ caliiiilatiMl by 11. T'] Mi*ypi (I86*i) | 
(iiriiilt (pt'iululum), iSliU, I'alculatiMl liy I 
0. h Mi\vpr 

(iiraiill, (iiOTuliilum;, IMin, nilrulatnl by 

0, K Mpyer. I 

O. K Mi'VPr, iwillatiny iWa, ISM i 


O.K. Mpj f*r,uiiilpriliiiiuushpiliirc‘^bun"*, „ 

I *> " >» 

1* O It M 

) II '» »f 

Max\!ell, (iniprDved) 1S66 

II II II II 

O.K Moyftr,osi*illiitini;ili‘ip^j(innirovi‘d) IS71 

ii 11 II II 

0 K Meyei and Springiaubl IS 73 

II II ii 

Puluj, nsNllaiiiit' discs, (improved) 1B71 

II II M II 

V. Oliermavii (tiaiispiralioiib 1S70 

Kniidt anil Warburg, (o>«i:illaiiuiift), „ 

„ , (o^rilliitionfl), 1876 


V MbnrmayBi, (IraiiHpiratiun), „ 

K. Wiedemann „ 

y. Oliermayor, (transpiration), „ 

II 11 n 

n. £■ Alnyi'r, (i:a]nl]ary {taMage), 1877 


I’uliy, (oacillatioiKi), 1878 

II II H 

Scbnmaiin,us(‘UUtingduca,(impNTed) 1884 
Kcbnoebpli, (tranapiration), 1885 

Tomlini«n,(nicillBtion,with oylinden), 1886 
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TABLE LXXfl. 


I 


Dearripiiaii. | 

rc. 

Vi 

1 

Aminnum, 

1 

0 

0-00009r»7 1 

0 

ODnO j 


20 

lOhO 1 


U 

208 

CiirlKMi iliuxiilr, 

0 

lUI 

1 

0 

115 


■Jo 

1000 


•JO 

1011 


20 

I.IGS 

1 

•JO 

1000 


ir» 

1530 


u 

1433 , 

1 


153S ' 

1 

0 

13831 

1 

1 

0 

11973 

1 

I'JH 

1133 ' 

1 

lOO 

1973 

1 

„ lllu^oxilll^ 

0 

163 


0 

167 { 


•JO 

181 1 


0 

16253 

Olilnriim, 1 

u 

1387 

JU 

1170 1 

(^anogoii, 

0 

0918 


30 

1070 1 

I'llbyloiiB, 

0 

0966 { 

1 

' U 

099 1 


30 

109 1 


0 

09233 

llolinm, 

0 

165 

Hydrogen, 

0 

0823 


0 

081 


30 

093 


30 

097 


20 

113 


i:> 

0933 


0 

086055 


0 

0875 


0 

0893 


ircN'i 

093B5 


0 

0870 


Aiilbolily, eh. 


I (h.iiiam 1t$4G 

j , f ilnilutwl by (). K. Ah*yer. 

Lj)vd UikyliMLdit (Lraiihj/iriiiiiuu), rsalonlnteil 
by (). M Mi 7 «r. 

Cirab.im. 

„ iMlculattMl by I). E. Mnypp. 
M.iKW'i'll, 

V, 1H7I 

U. E. \li»YeT iiul KpiinpHiiibl. 

KuiuU ami 

I iS76 

M |1 

V. (wnnayi»r. 

KuhuniHiin. 

I 

I) 

(Tialiam. 

colcnlatdl by 0. E. Alrypr 

V. OlHTUiiiyor 

(Smliam. 

1 

, I'MciiliilPil Ity 0. K lleypT. 

»i r '» 

V. Olu»rmayi*r. 

liUiil KBylrij(li (IHDG), tniiihpiratimi, calcu- 
laUnl by 0. K. lluyni. 

(iTiiham. 

„ culciiliibril by (), E. Mnyel 
Maxwi‘11, 

K. Moyor ami Spriiigmuhl. 

KiimU ami Waibiir^*, 

V, ObomiaytT. 

WaTburg. 

Puluj 187G 

II II 

„ 1878 
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TADLK LXXa. (IHimfihiMii 


DMoripiion. 

1 ro. 

Vi 

Hydrogen, , 

2ri 

OMIUOOOl.'S 


0 

0H7 

„ chloride^ 

0 

1379 


0 

141 


20 

156 

„ sulphide, 

0 

ILni 


0 

118 


20 

1.30 

MeUianr, 

0 

104 


0 

106 


20 

120 

Methyl okloride, . 

0 

0 

1025 

105 


V 

20 

±s/u 

116 

„ ether, 

0 

0906 


0 

092 


20 

102 

Nitrogen, . 

0 

1635 


0 

167 


20 

184 


0 

166 


0 

16856 

Nitric oxide, 

0 

1645 


0 

16S0 


20 

1860 

Nitnnie oxide, 

0 

1U4S 


0 

144 


20 

lliO 


0 

13533 

Qv^gen, 

0 

191 


20 

212 


0 

197 


0 

199 


0 1 

1 1873 


20 ' 

' 206 

Sulphur dioxidi, . . 

U 

1225 


0 

125 


20 

138 


Anfhoritiy, rto. 


iMiiiu ms 

0 . £. Mfyn. 

(Jraham 

„ calculnted by 0. E, Meyer. 

n *1 !• 

VI 

ralcnkted by 0, E, Meyor. 


rilmletod by 0. E. Moyer, 

" V* IV 

cnlculated by O. £, Meyer. 

M II M 

IV 

., calculated by 0. E. Meyer. 

'V ll VI 

II 

calculated by 0. K. IMeyDT. 

II II n 

, V. Ubormayer, 

II 

I UmJidia. 

I, colculaUicl by f). K Sfi^yBr. 

I* II II 

1* 

„ I’alculated by 0. E. Meyer. 

II n ij 

V, OljcLiiifiycr. 

(Iraliam, caloulnted by 0. K. Meyer. 

II II II 

1 1 1 

M 'I n 

V Ubennayer. 

It 

(Irahaui. 

„ oalculatod by 0. E. Meyor. 







TABLE LXXg.— ron/wMflff, 


I 


(2) Values of » for the Vapours that liquofj, under ordinary Atmosimpric Frasiiu: 
' ' n* n 


DoBiiripiloii. j 

fC. 

’ll 

-- 


— - — 

Acrlic ociil, . 

1191 

0-1)001060 

Vci'Uinr, 

0 

0726 

IK 

0780 

^ 

U 

0Hl»7 

lG-8 

0885 


7K-4 

1420 

Vmyl hulyiMtp, . 

„ iho buiyralo, 

17K-7 

1.150 

IGOO 

1550 

„ formate, 

12;)-2 

1600 

„ |iiopimati^ . 

160-2 

1.1H 

]»eu7.nl, 

0 

0709 

0 

11689 


71-7 

188 


72-1 

141 


7r)9 

141 


81-0 

1.11 


8H-7 

iri6 


19-0 

07915 


701 

l(M)7 


100 

1176 


19-0 

0772;i 


701 

09812 


100 

1118 

lirumuform,. 

101-2 

2.1:1 

I liutyl Mwiato, 

116-i 

1.1.1 

0 

0701 


10-1 

0761 


100 

112 

Hulyl alcohol, nomal, . 

116'9 

143 

iw,. 

lOK-4 

1446 

leiliary, 

82-9 

1600 

1 liiityl bromiJn, , 

92-3 

1796 

1 , liutyrale, . 

1D6-9 

1C7 

•, 1 Inilyrate, 

146-D 

168 

liutyl chloride, iioniial,. 

78 

1495 

. „ torkury, 

C8-6 

1600 

52 

1496 

Hluty] formate, . 

97-9 

172 

0 

071.39 


17-7 

08.101 


63-6 

09721 


Aullionty, etc. 


L. Meyer and Schumann 

1881 

Ihilig 

1878 

’’ 

" 


1 

iSteudcl 

1682 

1 L. M( 7 ur and Schumann 

1881 

II *1 

1 >1 1* 

If 

II II 

J'uluj, 


1 II 

1 L. Meyer. 





, SchumAim. 

„ iu> {{ivMi by 0. K MeytT. 

n 11 ii 

I II n »i 

I Sleuilul 

I L. MoyiT Slid Schumann. 

* Schumann. 

I 

Hleudol. 

II 

1» 

H 

L. Meypr and Schumann. 

II II 

SteuduL 

II 

II 

L. Aleyer and Schuinaiin. 

HchumBim. 

II 

II 


I 
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TABLE LXXg. (2)—ron/tnuer/. 


UuBcriptiou. 

<^c. 


1 

, Aiitlinrity, etc. 

»-Rutyl frirmatt*, . 

9{)-!) 

0-0001142 

Hrkumanii. 

Rutyl iodide, iiunnal, . 

130 

2020 

Steiidol. 

iflo, . 

t<U-3 

201.1 

1) 

/ Butyl propiniiHte, 

136 H 

161 

L. Mrjpi and Schuinaim. 

„ valoiatn, . 
Butyric urid, 1101 mal, 

16H-7 

1.11 


lf.1-7 

130 

»« -» 

„ m, . 

1.12-0 

122 

II 

t 

1 

0 

0921 

ruiiij. 


16-n 

(I9!UI 

1 

11 

,1 tetTiiuhloridr, 

7G-7 

J95 

Steudel. 

Chlor^Uiyl ulilorido, 

113li 

IHl 

1) 

ChlurufuruL, . 

(1 

09.19 

Pnluj. 

17-1 

1029 

9| 


61 2 

189 

Strudel. 

Kblmnp, irirlilor. . 

74-2 

190 


Ethor (oih^lic), 

0 

0689 

T*niuj. 

7 2 

0712 

91 


10* 

0716 

It 


161 

07,32 

n 


1K-!) 

073.1 

II 


31-Ji 

0771 



36-.") 

0793 


Ethyl acetate, 

„ bromide, 

771 

1.130 1 

L. Afpyerand Schiiinann. 

;i«-i 

186.1 ' 

StPiidol. 

„ butyralf', . 

110 3 

160 

L. Mpyor and Schiinianii. 

„ 1 butyralo, 

1102 

151 

M II 

„ chloride, 

0 

09.35 

lirakam. 


0 

09.1 

„ ruIciilBi<*d liy 0. E. Meyi 


20 

lOilO 

11 II ■» 


0 

1(8.^903 

V. olM'Huiiypi*. 

,, formati', 

.n:» 

150 

L. Mpyer and Sclimuann. 

,, iodide, 

7l»-:j 

216 

Htendpl, 

„ propionalrfs . 

1222 

153 ' 

L, Meyer and Schumann. 

0 

07079 1 

Schumann. 

1 

161 

07499 

II 

1 

6H-6 

10.14 ' 

II 


99-U 

1161 

ii 

„ valerale, 

131-4 

165 1 

U Meypr and Schumann. 

Ethylene brnmido, 

13L-6 

221 

Steudel. 

„ clilondn, 

«3-rj 

168 1 

91 

„ chloro-bromlde, 

104 .'1 

200 ' 

«i 

Ethylideno rhloride. 

59-9 

1665 ! 

II 

Fomiic aoiil, , . 1 

99-9 ! 

113 1 

K Aiuyer and Schumann. 

Mercury, 

0 

162 1 

S. Koch 


300 

532 

ii 


380 

656 

11 



TADTiE LXXo. (2)-nm<tntin2. 





Authority, etOa 

Muthyl iirstitte, . 

57"3 

0-000152 

L. ^leyoT and Scbumanii. 

„ aluohol, 

eo-N 

135 

Stoudol. 

„ butynilo^ normal, 

]()2-4 

159 

L Mayer and Schumann. 


92 

152 

iSabunuiQii. 


0 

07011 

II 


24 

07536 

II 


n 

09086 

I) 


100 

1122 

II 

foimnto, . 

.‘<2 3 

17.1 

L. ^fnyor and Schumann. 


0 

0^{78 

Suliumann. 


JO 

09J28 

11 


100 

I3r)2 

II 

, imliiln, 

11 

23-25 

StondeL 

propioimtp, 

73 G 

150 

L. Meyer and Schumann. 

, vnlpr.ilp, . 

1IG7 

163 

II fi 

riojiionjc 

i;i9h 

118 

11 » 

riDpyl iicptutc, 

100 9 

160 

11 II 

0 

0G835 

Kchumaiin. 


IG 

074--'9 

11 


77 » 

09539 

II 


100 

1096 

II 

M nlcoliol, normal,. 

97.1 

112 

StoudaL 

11 ii 1^0, ( 

„ Inumide, normal, 

82-H 

162 

II 

70-8 

1845 

11 


GO 

176 

11 

„ hiityratf, , 

142’7 

164 

L Mpyor and Schumann. 

„ t-butyrain,, 

133-9 

153 

II II 

1 , oliloride, iiormali 

46-4 

1155 

Stonilol. 

n » iao, 

37 

1485 

11 

„ forinaio, 

BO-4 

159 

L. Moyer and Schumann. 

II lorliilo, nonnal, . 

102 

210 

SteudoL 

M II lflO| > 

89-3 

2015 

II 

„ propionate, 

136-H 

161 

L. Mnynr and Schumann. 

„ valorato, . 

, 135-9 

1G7 

II ii 

Vali'rio acid, 

174-5 

13G 

n II 

Watoi vapour, , 

20 

0975 

Kundt and Warbuig. 

0 

0904 

I'liliy. 


16-7 

09G7 

11 

AIioIioIb, . 

100 

132 

L. Moyer and Schumann. 

Attlicir 

142 

L. Meyor, etc. 

Roveral 

150 

II 


lioiling 

182 

II 


poiiils 

210 

II 

liMora, . 

under 1 
atmo. 

156 

II 


vou li” 2 f 
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TAULK LXXo—roMWnmv/. 

(3; VuiBtion of i; witli TemperatuTo. 

We have, aa wp ciliall app a little further on, 

ijuicpnii, 

where « ie a coiielnnt, tho value of which Ima lieen calenlntetl hy the late Willinlin 
Gonian aa >■ 0'30967, and L ia the length of the uipan free path of tho niolpciilea of a 
gaa. In gasoR L vnriee as thp ahaoluto teiuppraiuro very ueorljr, and From 

thia we got Sutherlaiid’e dediiotioii tliel— 

1! kT' 

w + *0’ 

0. E, Moyor puta thia in the form¬ 

er-HT* 

whniv Il = WT-‘ 

By the aid of thia formula ^loyor unlcu1ati-d tlic following valuoa for II from 
Sehumann'e dctonninatioiia of tlip value of at tho varioua teiu|mtiitiiroH 

I II 


llenzol. 

l'.)-0 

OOtIB.'iJ 

7l)-J 

1.552 


101) 

1597 

Methyl fnnnntc^ , . . , 

20 

1H4.5 

luu 

IKIl 

Methyl i-hvtyratk*, 

LM 

1476 

n.’) r> 

16.56 


1(K) 

1.561 

Ethyl pmpiimato, . . , . 

16 1 

1.530 


GKO 

1673 


1I9-9 

1610 

Propyl ecptatc. 

, . . 15 

1534 

77-K 

145,5 


100 

152t 

Teo-butyl formate, . . , . 

17-7 

1679 

GrlTl 

1678 


99-a 

1589 

Tso-lnityl acetate, . . . , 

16i 

1.5.58 


100 

1.55>1 


llie valupH of 11 ahonld he ideiitir.i1 for llir >Hiine giu. or vaimnr at all lomperatiirPH; 
the above agroe f)ui1e a'< clusidy oa any experimental deteriniiietions of tj ai'O likely to do. 
Schumaiiu gives— 

V V ^ “f(I i yO^ 

For Ail )•--U iHMCCS and yi^O'0U0K(l2 

„ (;(», b=«>() 0:1701 „ y=.-l)'000«!»9 

„ EbUwr a-^O-fliil „ y 1)00164 

„ Benzol a- 0’004 „ 7.»0'0U185 

Pnliij liotwpon 3* and 30' C found - 

for Air +()'0n2G.5/) 

„ Cf), +o-oo3;j7Kf)*,„rM 

„ II* Vt - >?..(I + 0-00263&/) =r w 

B. Kecli found for ITg vapour— 

1Jk->f„(l+0/)'W 

By mpaiib of theae and aimilnr formiihc values of y pan he r.alcii1atud for various 
tumperaturea with a very cloin approximation to the tinu vuliuw. 
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TABLE LXXa. (3)— eoniimud. 
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Ifl^l 


§ V 

ii 

'll 

lii^ ►cS 


in p-( m m in 

en in 


m CD 


"h* o cn o ^ 
00 en in o o 
1^ 

[III 

O C p 

O O 30 BO o 

P-l l-H i-H in l-N 

1 1 1 1 1 

-100 

-100 

cb 00 o 
GO CD o 

1 1 1 

o p o o 

X o o o 

'T'TTT 

in in 

m ^ 


1;- 


p o 

O 1 p-i 6*9 OI 

^ * 1 

,-« 

100 

13 

18 

cb 

1-^ rN 

9 CD crj 

en oi m 

I. ^ e*i| p-4 
(M 

i 

1 

0-0604 ' 

1 

0*4 

eo 93 01 ->14 

(M 91 O GO ^ 

X CO (O o t- 

0. O I'- 
09 CO ^ X 

0> O I'- t- 


94 

cO 



X m 

o 

en ’-«< «fi 

in »-4 

o 

<4|4 CO 69 

m CO 

CO 

X o ^ 

^ 

11 

^ ii ^ 



iC 

§ e(9 Q lO « 

05 $ I« m in 

m 9 00 w m 

O O O O 1-4 ^ 


-r O’ 3 O*- i-< M 

e»?oa ^coooii'- poc*-^io 

I'-QO 0^^000 neOOOO 

<30(9 CO<]0l^(O 

fH O 09900 ^OOO 




bT 


A 

if •§ .«? g 

■|| si 


s'C 


*t3 

8 

m 

III 

il 

at? 

•49 

3 

1 

® pJ* 

II 

f-6utyl 
i-Butyl 
Ether, , 
Ethyl cl 
Ethyl p 

il£ill 














686 


TABLE LXXH.~Vlaooilty of Uqddfl. 

(1) Valau of q for Simple Liquids. 

An a<itariik danotH tli>t tlia nine to which it ia allisad hw baan oolcaloted from tfaa B|iaeifio Tiaeosity. 


Acotoaeotic otunr, 
Acetaldehyde, 

Acetic acid. . 


Allyl acetate, 


Ally! alcohol. 


AUyl hramide^ 


LO' to :iU 



Aulliurity, 

0-01716 

OarLenmeister 

003736 

Kidletab* 

0026H7 

Pribram and Handl* 

02879 

roiaBuillB 

015231 

UuUatab^ 

OllOBO 

II 

008M42 

II 

016168 

Pribram and llondl* 

011008 

II 

008301 

*1 

01260 


00400 

(ffaham 

003070 

Bclletah* 

003880 

II 

003808 

yy 

003736 

11 

003603 

yy 

003601 


003366 


004331 

Pribram and ITandl* 

004160 

n 

003970 


003790 

1 " 

II 

003009 

II 

003248 

II 

0U2K87 

II 

0033-1 

(tarLi^nniBuitor 

006911 

rriliiaiu auil llandl^ 

006496 

II 

006136 

ii 

006776 

II 

006604 

ii 

0049G2 

II 

004611 

II 

020933 

II 

0IH767 

II 

016602 

II 

014436 

ii 

012993 

II 

010466 

II 

008481 

II 

006136 

II 

006684 

II 

006414 

II 
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TABLE LXXa (l)--nni//fliif(Z. 


laquill. 

<’a 

1 

Authority. 

AUjl bromido, 

ifi’ 

0 0li5113 

Pribram tiiid IlaudI* 


»U 

001872 



40 

004421 



no 

004150 


Allyl 1 ‘hloride, 

10 

003D70 



in 

003720 

1 


20 

003500 



25 

003420 



30 

003348 

1 

Allyl iodidtt, .... 

ID 

008121 



in 

007669 

If 


20 

00730K 

II 


25 

00694H 

ii 


30 

0O66K7 

I* 


ID 

005055 

II 



005111 


Ammonia, 

H-» 

0150b 

Foiaeuillii 


U-j 

01486 

11 

Amyl (/i) acetaio, 

10 

010710 

Pribram ami Tlandl^ 


in 

009S01 

ii 


20 

000023 

1) 


25 

008355 

1* 


30 

007760 

II 


40 

006560 

p 


50 1 

1 005901 

,, 

Amyl (») acelnte, . 

10 ! 

1 016133 

KidlHtab* 


15 

011770 

19 


20 

1 013126 

II 


25 

012397 

II 


30 

011360 

II 


40 

009546 

11 


50 

007958 1 


Amyl nlculiol (furmentatioii), . 

20 

03696 

PrniliaiD 


10 

066047 < 

Pribram and llaiidl^ 


15 

055761 ' 

II 


20 

047640 I 

II 


25 

1140603 1 



30 

03482K 1 



10 

025805 1 



50 

0J9H50 


An^l {i} alcohol, . 

15 

048190 

KellKtab* 


20 

043995 

11 


25 

038906 

II 


30 

033962 

II 


40 

024127 

II 


50 

018677 

II 


0 

08922 

Pagliani and Rattolli 
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TAULl! LXXii. (1 

)—rrmfwuet 

1 


1 

t 0. 

n 

Authonty. 

\in)I (t) ali’oliol, - 

10" 

0-06234 

Paffliaiii mill Batiolh 


20 

0157!) 

Tiaiibe 


»0 

03400 

M 


40 

02337 

II 


60 

01010 

tt 


60 

01G12 

11 

Amyl ((>■) (Jdtoliyilp, 

10 

007164 

llelliitab* 


30 

005K47 

M 


50 
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11 


10 

00712N 

I‘tibram and Ilaudl* 


30 
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II 


50 

001421 

ll 

Amyl (n) liPii/Uiitp, 

10 

01B073 

lip lloeu* 


30 

027646 

II 


50 

017901 

ii 

Amyl If) biumulc, . 

10 

011436 

Piibram nml llaiidl^ 


13 

012993 

ij 


20 

011730 

If 


23 

010827 

II 


30 

010015 

II 


10 

0065B7 

II 


60 

007272 

)i 

Amyl Imtyi.ito, 

10 

013336 

dp irpnn* 


30 

0O97B1 

11 


60 

007763 

II 

Amyl (i) ihloriilp, . 

10 

006316 

I’nbram ami Kandl* 


15 

0U5H6.5 

11 


20 

006411 

II 


25 

005233 

II 


30 

001963 

II 


10 

004511 

ii 


DO 

003970 

II 

Amyl (?) formaU*, . 

10 

009276 

' Kollbtab* 


16 

00KB06 

1 


20 

00K319 

II 


26 

007H32 

II 

1 

' 30 

007345 

II 


40 

0063Bh 

1 

1 1 


60 

005612 

1 .. 

Amyl (i) iodide, 

10 

0L2091 

' Pubiam and Ilandl* 


15 

OlllBB 

If 


20 

010466 

II 


25 

009925 

11 


30 

009203 

II 


40 

008121 

II 


60 

007216 

1 

II 

Amyl vali'nte, , 

10 

016716 

1 rip Ilcpn* 



688 


TABLE LXXn. (1)—m/ffimMtf. 


LmuHi. 

/"C. 
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Aathority. 

Amyl valerafcn. 

.10“ 

o-ono«5 

(Ip liwut* 

50 

OOXHTli 

91 

Amyl (0 valuitite, . 

10 

15 

01G9t<l 

010357 

Relktab* 

II 


20 

01105S 

M 


20 

0121^67 

11 


:i0 

011802 

1 


40 

0100H7 , 

II 


00 

008731 

•J 

Aniline,. 

12 

IIG023 

PoiHenillo 

20 

01467 

fi 


:30 

0,3238 

II 


10 

02150 

II 


00 

01025 

M 


«>0 

01555 

19 

Aniwil, .... 

20 

OHIO 

(jai bonmeistor 

BeiualJphydo, 

10 

017342 

Ilcllstab* 

15 

016259 

11 


20 

015158 

M 

j 

25 

01407C 

n 


»0 

012975 

If 


10 

011351 

II 

1 

50 

009709 

19 
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10 
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W\|kaiiilpT 

12 ' 
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11 


20 
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m II 


no 
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40 
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19 
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07651 
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19 
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II 


30 
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fl 


40 

05017 

II 


50 
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II 


20 
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(iarU>umuiBtpr 

Benzol (monobroiD-), 

10 

011076 

Pnbrom and llandl* 

16 

013173 

-1 


20 

012271 

11 


25 

011369 

Jl 


30 

010617 

II 


40 

009664 

II 


00 

OUB662 

VI 



TABIiE LXXh. (1) o-tion^fnwerf. 


Lii^uid, 



Autlionty. 

lienzol (monocliloi), 

10 

0 009682 

Ftilnam und Handl* 

J5 

0OB960 

II 


20 

008391 

ly 


2.1 

007004 

II 


30 

00743.1 

i« 


40 

006619 

91 


SO 

00.1991 

II 

(jrditenuLeuter 

Ijpii/o 1 (ethyl. 

20 

00686 

Bciizul (moiiuiutru-), 

IS 

022131 

Pnbrain and Hsiidl* 

20 

020672 

II 


2.1 

018731 

II 


JO 

017197 

II 


10 

014363 

II 


SO 

012.19G 

II 

Wim/jl alcnhnl, 

1 iihluiiilo, 

1 

20 

0.16.10 

(idrlonmeibier 

10 

01.1285 1 Piibram anil HainU* 

20 

Ol4Mft7 



J1 

012740 

19 


.30 

011820 

91 


40 

010268 

II 


so 

008933 

11 

I'aUiiM (n) (lutrtt) 

10 

012091 

II 

11 

011278 

19 


20 1 

010466 

>1 

1 


2.1 

009746 


30 

00U023 

II 


10 

007940 



60 

007038 


Butuie (i) (nilro), ■ 

10 

012993 

II 

15 

012091 

91 


20 

011188 

1 


25 

010166 

IJ 


30 

00974.1 

II 


40 

008 IK 1 

|i 

Butyl (n) KceUto, . . 

DO 

007399 

II 

10 

009384 

l| 


16 

008842 

II 


20 

00H301 

II 


20 

007760 

II 


30 

007218 

II 


40 

006316 

If 

Butyl (i) acetate, . 

60 

005601 

»• 

10 

008211 

II 


16 

007579 

II 


20 

0070.18 

! 

II 


26 

006687 

II 


30 

006164 

11 





690 


TAltlJi; LXXh. (1) -nmHnufd. 


Liquid. 


Butyl (i) acetate, . 
Butyl (n) oliii^ol, . 


Butyl (0 alcohol, . 


Butyl (n) aldehyde, 


Butyl (t) ulddiyilo, 



Authority. 


40* 

.'lO 

20 

10 

IB 

20 

2D 

30 

40 

BO 

10 

IB 

20 

25 
30 
40 
50 
10 
ID 
30 

26 
30 
40 
60 

0 

10 


I 


I 

I 

I 


40 

60 

10 

30 

30 

to 

50 

10 

15 

20 


25 

SO 

40 

DO 

10 

16 

20 


25 


30 

40 


0 005114 
001746 
00713 
0.3^456 
031333 
030100 
026040 
0225.17 
016081 
014076 
013019 
037535 
032S13 
02M>92 
02‘>0S3 
01M72 
01.'>158 
0,5n61s 
010625 
012046 
L'3.')7.30 
030497 
0225.')7 
016063 
08275 
0Dd93 
0400s 
02136 
01279 
05797 
01112 
0300K 
02230 
01704 
008121 
007399 
006677 
006136 
005504 
004B72 
0041D0 
006037 
006045 
000504 
006053 
004692 
004160 


Piihrani and Ilandl* 

II 

Gart(>1unri^ter 

Rpllsi.il* 

II 

II 

11 


II 

PjibrAm ami Hiiiill'*' 

II 


ri 

II 
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If 

If 

II 

Pagliaiii Hattidli 
Tidube 

II 

II 
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II 

II 

II 

If 

PribriiiD and llandl^ 

II 
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II 

II 

II 

II 

II 

II 
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II 

II 
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TAfiliK TjXXq. (1)— 


IjiiluiiL 

m 

’I 

Authdiity 

Butyl 0) nlilohytlp, 

50’ 

0‘003790 

Piibram and Iliiiid]* 

Butyl l>eii/oate, 

10 

U4121G 

do Hoou* 

»0 

022756 

1 

n 


00 

015106 

If 

Butyl (() bromiilp, . 

10 

00703'' 

Piibram and Tlandl^ 

15 

000587 

i< 


20 

006220 

fi 


25 

005865 

II 


30 

0035!) 1 

II 


40 

005053 

II 


50 

001602 

11 

Butyl butyrate, 

10 

01127S 

lip Hoen* 

30 

008536 

II 


50 

007020 

91 

Butyl fr) cIiluTidPi 

10 

005114 

Pribram and Handl* 

15 

005053 

II 


20 

004782 

ii 


25 

004511 

99 


30 

001211 

II 


to 

003790 

M 


50 

003129 

II 

Butyl («) formate, . 

10 

00S301 

11 

15 

007669 

II 


20 

007038 

11 


25 

0065S7 

9J 


30 

006226 

|l 


40 

005594 

II 


50 

004963 

II 


20 

00704 

CiurteiimpistoT 

Butyl (t) formito, , 

10 

007940 

I*iibiaiii and llaiidl* 

16 

007399 

II 


20 

006857 

II 


25 

006406 

II 


30 

005955 

II 


40 

005233 

If 


50 

004692 

II 

Butyl (») iodide, 

30 

00680 

(larloniuoifiter 

10 

010466 

Pribram and Handl* 


15 

UOOK35 

19 


20 

009293 

II 


26 

008752 

II 


30 

00R301 

II 


40 

007399 

11 

Butyl (i) iodide, 

50 

006857 


10 

010016 

91 


16 

009293 

If 


20 

008662 

II 
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TABLE LXXh. (l>-eoM<<mKd. 


Liquid. 

rCe 


Authtirity. 

Butyl (0 iodide, 

2.T 

0008211 

Pribram and Uandl'*' 

30 

007760 



iO 

006867 

*1 


60 

006226 


Butyl (t) nitrite, 

10 

008672 

>1 

16 

007040 

II 


20 

O(l730» 

I* 


26 

006867 

II 


30 

006406 

91 


40 

005604 

II 


60 

004622 

91 

Butyl (i) propiouate, 

10 

010016 

M 

16 

00U293 

19 


20 

003672 

*1 


25 

008030 

|l 


30 

U074S9 

II 


40 

006587 

11 


60 

0a6866 

II 

Butyric (r) acid, 

20 

01626 

(InliRin 

10 

019886 

Belklab* 


15 

018280 

II 


20 

016674 

II 


26 

015068 

|l 


30 

013967 

11 

* 

40 

011946 

II 


60 

010394 

II 


10 

020672 { 

1 Priteam and Honcll* 


16 

018687 



20 

017063 

1 

II 


26 

016619 1 

II 


SO 

014266 1 

11 


40 

012000 

II 


60 

0102B6 

II 


20 

01623 

Traube 


40 

01184 

19 


60 

00911 

II 


10 

01938 

Garteiimeister 


20 

01629 

II 


30 

01366 

n 


40 

01183 

11 


60 

01026 

11 

Butyric (i) acid, 

16 

014924 

Pribram and Handl*' 

20 

013787 

91 


20 

012740 

J9 


30 

011748 

II 


40 

010106 

99 


60 

008762 

99 
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TABLE LXXh (1)—ronfcnN^i, 


Liqiiid. 

rc. 

4 

Authority. 

Ilutync (t) acid, 

30* 

0-01326 

Traabc 

40 

01004 

11 


60 

00706 

II 

(Uproirand, . , . . 

20 

03263 

(TartanmpiBter 

Uaproic (i) acid, 

10 

040007 

Belletah* 

15 

03G163 

19 


20 

032410 

!■ 


23 

026512 

91 


30 

035210 

11 

1 

40 

021131 

II 


60 

017G10 

II 

Carliun dioxirlc, 

Ti 

000935 

^^nlbur^andv Babo 

u 

in 

OOOB53 


15 

000764 



30 

000713 

11 


23 

000625 

91 


20 

000530 

II 

V Helmholtz and v. Plot 
ruwRki 

Carbiin diRulphiiln, 

31 R3 

00531 


12 

00393 

Wykanilei 


30 

00370 

If 


35 

00367 

19 


30 

00344 

>1 

1 

35 

01)3,12 

II 


15 

00386 

W. Jiimig 

Carbon tetrachloride, 

10 

011730 

Pribram and llandl* 

10 

010627 

II 


20 

010106 

1) 


25 

000381 

II 


30 

006662 

91 


40 

007579 

If 


50 

006677 

II 


10 

011008 

II 


30 

008301 

II 


50 

006316 

II 

Chloroform, , • . . 

20 

01019 

Garleiimpiater 

10 

006496 

Pribram and llandl*' 


16 

006136 

II 


20 

006776 

II 


26 

006504 

11 


30 

006233 

1 


40 

004693 

1 


50 

004331 

Wjjkander 


12 

00617 


20 

00668 

•9 


25 

00539 

II 


30 

00513 

II 
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TABLE LXXn. (1) --ronMiunf. 


Liquiilp 

<•0 


Aiitbority. 

Ghlorofoim. 

35‘ 

0004K9 

Wjjkandor 


40 

00*67 

n 


:20 

OO.16H 

(iRrtnimeister 

Chlorpicriii. 

lU 

013715 

. Pribram and llandl* 


16 

012KI2 



20 

011910 



in 

OllOOh 



30 

010286 

19 


10 

009023 

If 


r<o 

U0H121 


Crewl. 

20 

187K 

Oarteiimoihtor 

Decaiip, .... 

22 3 

00775 

ISarloh nnil Siracriati 

J>iAlJy]. . 

20 

00280 

(lartoiimpwter 

Diotliylkr'toui^, 

20 

00*78 


DodticaiiP| 

2.V3 

0125T 

Bartoli anil Stiacoiabi 

Ethaite (uitn>), 

10 

008121 

Pribram ami IJaudl 


ir. 

00767!) 



20 

01)721 h 



26 

0008,57 



30 

000*96 



10 

003775 



50 

005233 


Etiiyl acetotc, 

20 

00301 



10 

005396 

Kcllhlil.* 


15 

005143 



20 

005017 

11 


25 

004728 1 

fl 


30 

00*511 1 

19 


40 

00407h . 

19 


50 

003G03 

9) 


10 

005197 

Pribram ami llandl* 


16 

001818 ' 

ii 


20 

00451] 

II 


25 

001269 , 

J9 


30 1 

DO 1006 1 

II 


40 ' 

003691 

II 


60 • 

003230 

91 


20 

00160 

OartaniURiblier 

Ethyl aloohvl, . i 

10 

016032 

Graliom* 


20 

01211 

ff 


30 

01006 



60 

007128 

II 


10 

014H52 

(2) 


30 

010142 1 

II 


60 

007146 

f| 


2406 

0137, 

V. Helmholtr and Ti Fiotrowib) 


10 

015655 

1 

KpllRUb* 1 

1 
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TABLK LXXn. (1)— r«n/imuii. 


Jjilluid. 

r 0 . 


Aiilliorily. 

Klliyl alcohol, 


o-oiocii 

llplldlab* 

fiO 

0117345 

If 


10 

0152:1 

WijkaiiilitT 


12 

01482 

11 


2U 

01257 

■I 


26 

011.38 

fi 


.10 

010.34 

If 


JO 

00860 

'1 


rii» 

00715 

II 


0 

01843 

iinil lluttolli 

hihyl hi'ii/AMiii*, 

10 

026H53 

KollHtuh* 

110 

017086 

II 


.-.0 

0126.53 

II 



n‘J2Kr) 

OBrlifiiTiirMstpr 

Ktliyi l)iijini<lp, 

10 

00433I 

Pribran] and Jlaiidl^ 

15 

OOfOliO 

II 


20 

1103700 



ttK 

003003 

II 


30 

003.610 

II 

Ktliyl }iiif«yrati' (ii)j . 

20 

00760 

rirahani 

10 

U06K9.3 

Kcllhtab* 


in 

006660 

11 

1 

20 

UU6244 1 


25 

00.5010 



30 

005634 

n 


40 

004344 

M 


no 

0U12!J:i 

p 


10 

007712 

I’ribrara and llandl* 


in 

0072i)0 

If 


20 

006H30 

II 


35 

006.38.S 

11 


30 

0063.37 



10 

006215 



60 

004638 

l)o JTeDii* 


10 

007146 


30 

005720 

II 


no 

004854 

II 

MiyJ butyrate (i). . 

20 

00681 

Itartpiimeiator 

10 

007333 

Fribram and Handl* 

16 

006857 

ji 


20 

006316 

If 


26 

006955 

11 


30 

006501 

II 


40 

004872 

n 


60 

004511 

II 

Elthyl (ihlonusetate . 

30 

0U60J 

(birtuiimoiMlpr 

10 

01525 

I’ribram and Haiidl* 



Lii)tiid. 


Ethyl idtlnnoetate, . 


EUiyl etlier. 


Etliy] foniMte, 


, Ethyl iiMtide, 
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00917 

lUrioli •iiifl Strai riati 

ID 

007161 

KiDlstili* 

15 

006839 

91 

2D 

(JOG514 

99 

iri 

006189 

II 


00.5817 

If 

10 

005197 

99 

no 

0U4529 

99 

10 

007128 

Pnliram and llanill* 

15 

006r>87 

91 

20 

0061.16 

II 

25 

00577.5 

99 

50 

00.5504 

1 9 * 

10 

00496.1 1 

1 

99 

no 

004421 

If 

20 

0218.1 

Gr.iliAm 

10 

I 027501 

UcUatab^ 

1.5 

024921 

11 

20 

022391 

1 

2.5 

020518 

1 

50 

018G41 

99 

10 

015661 

11 

.50 

01290.1 

99 

20 

02411 

Tiaiibe 

40 

01672 

19 

60 

01235 

l» 

20 

02279 

Oailanmoistnr 

0 

01775 

Poifleuille* 

0 

018112 

99 

0 

01778 

If 

0 

01782 

If 

0 

017987 

Ilagen 

0 

011:73 

(Irotrian 
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Idquul. 


Water, . 


TABLE LXXh. (1)— 


m 

q 

Authority, 

0" 

0 01BG4 

RiiBencmnz 

0 

018507 

l^bram ftiid lUndl* 

0 

01776 

I'agliani and Battelli 

0 

01811 

Noack 

0 

017996 

I9 

0 

0183 

0. E Meypr 

0 

0180456 

(lalculated moat probable 
value 

10 

013263 

Puiaeuille* 

20 

010233 

II 

»0 

008167 

If 

40 

006677 

II 

RU 

005668 

ji 

10 

1 013276 

Graham (1) 

20 

010097 

fl 

30 

008066 

II 

40 

006648 

fl 

SO 

006607 

II 

60 

004898 

f| 

10 

013161 

.. (2) 

20 

010113 

M 

30 

008132 


40 

006668 1 

1 

II 

no 

006691 

fl 

GO 

001832 

If 

10 

013264 

llelletab* 

20 

010015 

11 

30 

008121 

If 

40 

006713 

JI 

no 

005630 

If 

10 

013206 1 

Hpruiig** 

20 

010147 1 

If 

30 

006146 

If 

40 

006691 

I* 

60 

003638 

If 

60 

004829 

If 

17 

01106 

Grutrian 

20 

010183 

Slotto* 

30 

008166 

II 

40 

006664 

|i 

13 62 

011836 

StepliBii 

13-92 

011748 

If 

14*60 

011607 

If 

20i3 

010241 

If 

26-67 

008866 

11 

27-02 

006692 

II 

30 

007878 

II 
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TABLE LXXa, (1)— rontinued. 


Liiiuld. 


r 0. 






WatcT, . 


Xylol (to), 


12<J 

0-0126B 

20 

010142 

30 

008048 

40 

006623 

H9 

006720 


01134 

17 

011085 

175 

0106 

21 7 

00912 

17 

01105 

10 

01309 

12 

01J88 

20 

01032 

till 

010.11 

15 

011430 

20 

OlOOKG 

2U 

010141 

5 

015320 

10 

01.3220 

16 

011604 

20 

010165 

26 

000043 

30 

008001 

36 

' 007.307 

40 

006633 

46 

006050 

60 

005557 

65 

0051.30 

GO 

004760 

G6 

004420 

70 

001121 

76 

003852 

80 

003613 

86 

003100 

90 

00.3202 

96 

003030 

100 

002872 

10 

007651 

20 

006669 

26 

006262 

30 

006901 

40 

006261 

60 

004764 

10 

007661 

30 

005D6U 


Th. Schmidt 
Wapici* 

II 

II 

II 

SiicIlH 
W Kunig 
Pi'troff 
Arrhniliiis 
W. 

CouBtte 

II 

GiiLLf»umci*itpr 

Suhwedoff 

Brucknor 

iMutrcl 

Tliorpc ami Rndgor* 

II 

ri 

>1 

11 

11 

II 

It 

II 

II 

II 

II 

II 

II 

II 

II 

II 

II 

II 

II 

1‘ribnm and Hindi* 

II 

II 

11 

II 

lie Tleen* 

II 
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TABLK LXXn. (3K»-TaliieB of for Mixed ^uida end Sdntioiu. 


Stibetanoe diaHlved. 

Jfwed liquidi {with mter )— 
Aoetie eeiil, . 


Alcoliol (pthylio), 


I 


Butyrir aciil,. 

» •• (»«>). 
Chlorir add, . 
Foimir add, 
(rlyccroli 


Hydrochloric acid, 


1 UoiicentntiDU 

r {\ 

1? 

Autholity. 

99 b% 

10’ 

0-011779 

Nottck* 

VI 

16 

013679 

<1 

l» 

20 

0J2650 

11 

11 

23 

1 011712 

IV 

|1 

30 

010863 

11 

' 

40 

009366 

»1 

1 

DO 

00KI02 

, 

1 99G^ 

20 

01465 

Tiaubo 

1 

f| 

40 

0J03D 

n 

1 

* 

60 

00797 

1’ 

liialinin 

, 99-2/„ 

20 

01297 

>*ormal 

2r» 

01012 

lleyher* 

70 ' 

10 

03279 

Btaplian 

|] 

ID 

027 89 


! 

20 

n-j:ins 

11 

1 ** 

25 

02069 

11 

vv 

30 

01809 

11 

49 / 

10 

04133 

i« 

11 

13 

03464 

11 

t 

20 

02964 

V 

1 

23 

02537 

11 


30 

02194 

1* 

;J5ii 

10 

05703 

tl 

1 Nornuil 

2D 

01164 

Reylior* 

1 

II 

23 

01157 

IV 

1 

25 

00956 

IV 

fi 

23 

00938 

• 

II 

9*46% 

HD 

7-437 

Scliottiiar 

«9 9* „ 

H-3 

3 533 { 

I 

p 

80 31 „ 

a.5 

1021 

1) 

1 74 97 , 

5-9 

0-6671 

11 

1 n 

62 

6323 

11 

1 

«i )« 1 

14 9 

3900 

II 

t| M 1 

211 

2803 

1 

1 64 03 , 

H-3 

2221 ' 

fi 

49 79 

H3 

0926 

•I 

■23 0 »r, 

13 

01657 

DD'n^iw* 

11 

23 

01368 

11 

11 

45 

01017 

11 

1CJ23 % 

ID 

01143 1 

11 

VI 

23 

01201 

11 

91 

45 

008678 

11 

8-14 % 

ID 

01281 

II 

IV 

25 

01046 

11 

11 

46 

007236 ' 

1 

1 

Norma] 

2D 

01290 , 

1 

1 Iloylior* 

1 





fill 


TAIH^E L\Xii. (3i)—nmthnffl 


Siibi1>auri) lu S^iliition. 

('niimitiAtioti. 

f V 

q 

Authority. 

Liirtic acul, 

Normal 

‘J.T 

0 01147 

Uoyher* 

Nitru' aciil, . 

•JK31/ 

13 

01450 

Wugiipr* 


II 

i2:» 

011814 

11 


M 

4rj 

008346 

11 


lS-20 % 

i:i 

012351 



n 

23 

010338 

n 


n 

A7) 

007341 

If 


K 37 /. 

13 

011H84 

»i 


fl 

IM 

000894 

1 


•» 

Noiiiitil 

13 

OOCT83 

«f 


25 


JiBylier* 

IVii lilniif arul. 

'1 

25 

0D9113 

11 

l'rr>|niiiiiu .uul, 

If 

23 

011010 

11 

Si]l])iiuiir nriil, 


13 

022144 

WftgmjT* 


.. 

2r) 

017234 

fi 



13 

011398 

1 


in riU3 ,, 

13 

017136 

fl 


II 

23 

013532 

»i 



15 

00K981 

If 


7-h7ri v 

13 

0I4U11 

If 


II 

25 

011001 



„ 

13 

007323 

f 1 






Animouium ( liloriilfi, 

23 37 

10 1 

012172 

Siming* 


” 1 

1 30 1 

006001 

f 1 



! 00 1 

006507 

1 


15-f)7H'/ 

10 < 

1 012115 



'1 

30 

008312 

■1 



30 

000137 

II 


8 171 % 

10 

012464 , 

fl 


11 

30 1 

008180 1 

11 



30 

005886 1 

11 


3 ft7 '/, 

, 1 

i 012895 1 

1 


»l 

1 30 

1 008117 

1 


• 1 

30 , 

, 005757 

1 

11 


Nuiiual 

1 17-C 

010127 

Arrlipniuii* 


■' 1 

1 17'6 

010660 1 

Krnichgiiiipi 

Cji'Siium rliloriilr, . 

1 

23 

008B8S 

AVagner* 

Litlumu cLloiido, . 

Sfi !13 % ' 

10 

041397 

Sprung* 


11 

30 

025643 , 

1 



no 1 

1 017685 

1 


10 1 

1 021889 

f 


II 

30 

1 013697 



fi 

50 

009492 



7-7D7 

10 

017342 

11 


II 

30 

010773 

ft 


II 

50 

007433 
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TABLE LXXh. (2)—eontiiimi. 


SnlaUBM in Solution, 


Onnerntntion. 



Aulhonliy. 


Lithium chloTiilr, . 


PotBABium chloride, 


Kubidium chloride, 
Sodium chloride, 


Barium chloride. 


Cadmium chloridv. 


Normal 


22 215 X 


10-230 % 


Nuimal 


2.1 219 % 


H 312 % 


7 9ri5 % 


>1 

Normal 


24 .lU 


16 -102 % 


7-605 % 


Normal 


I178G % 


16-30 % 


11-00 % 


no 

' 17-6 
I 20 
I 2.‘i 

I 36 
10 
30 
50 
10 
30 
50 
10 
30 
60 
17-6 
17-6 
20 


0-012731 

012764 

010710 

012611 

008780 

006666 

012641 

008313 

006979 

010673 

010207 

008976 

008952 

023152 

0143,36 

008660 

017100 

010840 

006661 

014H68 

009389 

005742 

011928 

011786 

011349 

009976 

018172 

011946 

OOSGOb 

016751 

010106 

007146 

014058 

007940 

006362 

013215 

01.3251 

014550 

010208 

018771 

014503 

009669 

0160,50 

012717 

008519 

013978 

010923 


I VrrheniuR* 

, Kreirhganor* 

I VroRuer* 

I Sprung* 


ArrliPiiias* 

Mutrel* 

Wagnor* 

II 

Sprung* 


AirhfsniuB* 

KrpichgauBr* 

Wulzel* 

Ileyher* 

Sprung* 


Arrhaniua* 


Mutid* 

Wagner* 
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SiibsUurr ill Solution. 

(/udniLUin rhluride, 
('alciuni rliloriiic, . 




i’upriL' cbluriili-, 


Ma^'nosiuni cliloriile, 
MaugancM) clilnride, 


VoL. IL 


TABIjS IiXXh. (2)— 



I 


I 

I 

I 


ruii(*eiitntiun. 

rc. 

V 

Authority. 

11-09% 

45’ 

1 

0-007350 

Wagner* 

Normal 

2r) 

0103J3 

11 

14 Uh7 /„ 

30 

107038 

S|iTiirg* 

H 

SI) 

065543 , 

11 

39 75 X 

10 

130934 

11 

11 

20 

068393 1 

11 

11 

fiU 

014303 ; 

II 

a 1-1.0% 

10 

019171 ' 

'1 

If 

30 

031941 1 


11 

:j0 

032377 ; 

11 

1.VJ7 /. , 

10 

030013 


1} 

20 

012066 

11 

i» 

50 

0091177 

i< 

Nonna] 

20 

011008 

11ut/el« 


35 

01U933 

Wagner* 

22 270 

15 

039162 ' 

M 

11 

2:1 

0-32MG 

11 

i« 

(5 

014903 

11 

11 S38 /. 

15 

1)201 

II 

11 

35 

015359 

II 

II 

45 

010604 

11 

7-970,' 

15 

011979 

11 

i| 

35 

011742 

11 

11 

13 

008095 

11 

N*irm,il 

35 

010918 

II 

027 

15 

033193 

1l 

11 1 

1 

034795 

11 

1* 


, 015714 

11 

31 319 X 

15 

033467 1 
to 031186 1 

11 

1 

11 

' 30 

1 017-397 

11 

f| 

IS 

011414 

11 

13 00G % 

ir* 

015733 

11 

11 

35 

013338 

IJ 

11 

45 

00S335 

1| 

Normal 

35 

010956 

11 

11 

20 

011197 

Miit/el 

11 

35 

011360 

Wagiior 

40 133 % 

15 

096959 

II 

11 

33 

070991 

1 

If 

43 

044416 

1 

11 

30-33 % 

15 

046351 

11 

II 

36 

034hGI 

II 

n 

43 

033332 

11 

Ui 650 % 

15 

033633 

19 

11 

23 

018803 

'1 

II 

45 

012396 

11 


2 R 
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TABLE LXXh. (2)—nmftnuerf. 


SuIntKUoe in Solution, 


Hunijaiiese chloiulo, 


Mercuric clilorido,, 


nickel diloiidp, 


Btroutium chloride, 


Zinc ililoridp, 


Ammnuiiim lirniniile, 


CiuiLi ntratiem, 

1 

t c. 

1 

8 007 % ' 

16* 1 

pi 

ir’ 

li 

1 1'' 

Normal 

2ft 1 

3-55 % 

in 

II 

30 ' 

91 

45 , 

0-226 % 

30 

if 

10 

301 % 

1ft 


■ in 

•^(1 , 

•I 

4 > 

22 690 % 

If) 

91 

25 1 

” . 1 

15 1 

11 449 % 1 

15 

11 1 

25 

J P 

ft 1 

15 

normal 

25 

31-62 4 1 

10 

n 

30 1 


•ftO 

2146% 

10 1 

II 

.HI 1 

PI 

50 

12 53 % 1 

1 

99 

30 

91 

50 

7 18 % 1 

! 10 . 

*■ 1 


I 

' 50 1 

Noimal 

20 

If 

25 

33 752 / 

1 iri 

99 

25 


45 

23-487 % 

15 

19 

26 

91 

46 

15-334 % 

16 

II 

25 

fl 

45 

Noimal 

17 6 

ti 

‘ 17 6 

91 

25 

36-833 % 

1 

10 

1 


q Authority, 


O'OlfiTlS Wogner 
0128:tt „ 

l)08Ch2 
0J15J1 

Ol.'IWiO „ 

00K4UI 

OOiilHO 

008441' 

OOGOlO „ 

n4iii:i 
031002 
0202UU 

02r)282 

01977H 

013121 

01G313 „ 

012C;i7 

00^707 ' „ 

oiirios 

030730 SjiiunK* 
02001s „ 

OllO'iS 

02035ft , „ 

013261 I „ 

OOfMTl 
0lC:il3 
010166 I 

007117 I „ 

011720 

0092J7 „ 

006008 

014533 Aliilu‘1* 

011205 WoRUcr* 

0J7376 „ 

02J276 

013108 „ 

020121 „ 

0I6G31 

010374 

0168D2 „ 

013126 

008700 

013689 Ariliuuiue* 
013591 Kroidigauer* 
011106 Wngiior* 

011260 Sprung* 
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TABLE LXXh, ( 2 )—ronMniierf. 


Babiluoe in SoIotiOD. 


Ammonium bromide^ 


l'MiaH<iiiiu bioniule, 


^HNbanl liiomuU, . 


iWiuum iodide, , 


^ium iodide, 


Oonoentntion. 

ro. 

36*833 % 

30’ 

|i 

50 

25*33 % 

10 

n 

30 

11 

DO 

16 97 / 

10 

*> 

30 

1 

1 

50 1 

31 639 ! 

10 , 

n 1 

30 

»' 1 

50 

*23*161 

10 

1* 

30 

It 

50 

11*023 ’• 

10 

11 

30 

11 

50 

27 266 % 

10 1 

II 

30 1 

9* 

60 

18 679 % 

10 

11 

30 

II 

60 

9*775 % 

10 

M 

30 

19 

60 

Noriuul 

25 

•■i* /□ 

10 

II 

30 


50 

45*98 % 

10 

II 

30 

11 

60 

33*036 % 

10 

II 

30 

11 

60 

17*016 % 

10 

II 

30 

II 

50 

8 *419 % 

10 

II 

30 

ll 

60 

Normal 

17*6 

II 

17*6 

66*47 % 

10 

II 

30 

19 

60 


ii Aulhonty. 


0*008048 SpranH* 
006190 „ 

011297 „ 

007814 „ 

009811 

0I17GG 

00779G „ 

nO'iGHl 
012018 
008181 
00G112 
OllOGl 
OOKCGI 
005991 
012199 

008U81 I „ 

005799 I 
017SOI5 

011131 I „ 

008012 „ 

01490G „ 

009654 

006893 

013612 

008788 

006208 „ 

010417 Beyher* 

012115 Spiung* 

008752 

006785 

U113G!) 

00B157 

006370 „ 

011152 

007743 „ 

005847 

011784 

007742 , 

00566C 

012542 

007940 

006648 „ 

011346 Arrlieniue* 
011670 I Kreickgauer 
028367 I Sprung* 
017396 
012072 
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TAIILE LXXn. (2)—ronttnuni. 


Sulstaneu lu Sulutinu. 

CnuceiiiTatinii. 

t-c 

V 

AuthurUy. 

Sodium iodidOf 

3r»-6B6 % 

10" 

0-015619 

Sprung* 

• 1 

30 

010061 

II 


n 

60 

007327 

II 


17-15 % 

10 

013313 

II 


9| 


oohirMl 

II 


II 

50 

OOOUBl 

II 


8-M9 % 

10 

UI3191 

II 


II 

30 

00>«301 

11 


•1 

50 

005817 

II 

TotabSium chloratPi 

r. 6-7 % 

30 

00^120 

II 


II 

no 

005656 

11 


3-5U6 % 

10 

0121*39 

p 


If 

30 

U0S066 

If 


II 

00 

005681 

If 

Sodium chlniatOi . 

33-'»t3 % 

10 

021836 

11 

If 

30 

OI3b51 

II 


II 

60 

009661 

II 


ao vj / 

10 

015013 

ii 


If 

30 

010250 

ii 


II 

6U 

W17290 

■1 


11 r.o % 

10 

014202 

II 


II 

30 

009023 

!■ 


II 

30 

006370 

11 

Ammonium nitrate, 

49-h3 % 

10 

015898 

P 

«| I 

30 

011423 

II 


II 

30 

008821 

II 


37 22 % 

10 

UJ2939 

II 


II 

30 

U09239 

t| 


II 

60 

, 007002 

II 


27-()« % 

10 

1 012091 

i 


If 

30 

OUHliUh 

11 


II 

60 

00629H 

11 


12 19 % 

10 1 

1 012064 

II 


II 

30 1 

! 007991 

11 


II 

60 

006756 

•I 


r» 973 % 

10 

012559 

II 


II 

30 

007994 

II 


II 

60 

005702 

•• < 

Foto&Bium iiitrato, . 

17 60 % 

10 

012416 

Ii 

II 

30 

008301 

11 


|l 

60 

006027 

II 


1219% 

10 

012397 

II 


II 

30 

008084 

11 


II 

50 

006829 

P 


6-316 % 

10 

0J277C 

M 


11 

30 

OOH018 

II 


II 

60 

005738 

II 
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TABTJC LXXii. (3) rmfinw^. 


Snliitanru in HdIiiIidii. 

CfiJioeufcnhim. 

ni 


Authority, 

IViiimMum iiitratis . 

7fi 7G % 

0“ 

00 inn 

iJ. K. Meyer 


II hi 

0 

0166 

11 


f) 7U „ 

0 

0169 

II 


I 79 

0 

0179 

ii 


Niiiiii.ll 

17 6 

011135 

ArrliemiiH* 


II 

17 6 

011252 

Kteir'li^rauur* 

1 

>» 

•id 

010H08 

M iit/el^^ 

1 

1 »» 

26 

009426 

AVaciier* 

Silvei iiitrnip, 

II 

26 

OllOOh 

II 

Srnliimi iiitiiitis 

:ii :.i7 / 

lU 

U2lh71 

Siniiiig* 

1 .. 1 

;iu 

013751 

1 


11 

no 

009636 

n 


lh-20 / 

10 

015700 



II 

30 

010087 

1* 


II 

no 

007092 




10 

011653 

11 


II 

:sn 

009203 

11 


II 

so 

006511 

11 


73» 

10 

0I34H0 

II 


II 

:ui 

008614 

11 



nn 

006099 

II 


B7 II 

0 

0291 

0 K Mayei 


ari 2tf „ 

0 

023.1 

II 


16 SI „ 

0 

0191 

II 


iVoiiixal 

17 6 

0121 ns 

Arrliomua^ 


II 

176 

012262 

1 Kipirli^auei* 


ly 

20 

012003 

1 Mutzel* 


11 

SS 

010269 

1 lloylur* 

iWiuiu uitralf, 

r» 2 i / 

15 

OI22S2 1 

1 AVnuiifM* 


11 

25 

0097hh 

II 


II 

45 

0066.52 

!• 


2-98 % 

15 

011190 

II 


■ s 

25 

009229 

II 



45 

006283 

II 

f'ulmium nitrate, 

22-.1fi % 

15 

0153.59 

II 


II 

25 

012457 

II 


II 

45 

00h577 

II 


1B-7J y, 

15 

012957 

11 


II 

25 

010602 

11 


If 

45 

007455 

11 


7-81 % 

15 

011179 

li 


II 

25 

009016 

II 


II 

45 

006143 

11 


Normal 

27 

010914 

11 

•'iJciuiu mil nip, 

4013 % 

10 

043779 

II 


11 

25 

039177 

II 


l» 

46 

023116 

II 
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TABLE LXXn. (2)— eantiimed. 


SnUtaiice in Solntum. CoiiieutntiDii, 

Ualdum nitrate^ , . 30‘10 % 

iT-rll) % 

II 

II 

Nurnial 

Cobalt Ditnte, . 24'52S % 

16- 9C0 % 

IS 

H'2«0 % 

II 
n 

N’oimul 

Copper nitrate, . . . 46'71 % 

99 

ac-GH % 

II 

18-99 % 

II 
II 

N urinal 

Ijoad nilntp, . . , 82*22 % 

II 

17- 9;1 % 

99 
II 

Nonnal 

Magnesium nitmte^ . . 39*77 % 

11 

34 *19 % 

II 

1B-G2 % 

II 
19 

Normal 

Mangaiipse nitrate, . 49*309 % 


m 


Autliurity, 

1ft* 

0-03G0O4 

Wagner* 

2R 

020337 

II 

47) 

0135C1 

li 

10 

Ulft920 

II 

2S 

013460 

VI 

40 

OlOOOG 

11 

20 

014131 

Mutzd* 

25 

010868 

Wagner* 

15 

U19922 


26 

015884 

11 

4ft 

010608 

II 

IS 

016692 

II 

2ft 

012489 

11 

45 

OOHlll 

19 

1ft 

013473 

II 

26 

010407 

M 

45 

007189 

91 

2ft 

011602 

|i 

15 

069093 

II 

25 

051219 

II 

46 

031082 

II 

15 

032770 

II 

35 

017634 

II 

45 

012372 

19 

1ft 

017055 

91 

2ft 

013722 

II 

45 

009266 

II 

25 

011686 

II 

1ft 

016570 

II 

25 

013081 

II 

40 

009124 

II 

16 

013361 

II 

2ft 

010670 

II 

45 

007278 

II 

25 

010672 

II 

1ft 

067215 

II 

2ft , 

046123 

11 

40 1 

028636 

II • 

15 ' 

038496 

11 

35 

029667 

19 

45 

019832 

II 

16 

018008 

II 

25 

014669 

II 

46 

010147 

II 

30 

OU769 

Mutsel* 

25 

011188 

Wagner* 

“ 

071614 

19 
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TABLK LXXii. (2)—ronifnml, 


Fliibslami* in Hulufioii. 

(Jkiui ('utntinii. 

('C 

V 

Authority. 

iM iii'MiK^hP nilidto, 

41) 309 % 

‘25 

0 061335 

Wagner* 


11 

15 1 

034070 

11 


29 002 V 

15 1 

030336 

n 


II 

•jri 

0-2-2737 

II 


|« 

46 

016997 

11 


1H-;J09 % 

15 

017317 

11 


11 

25 

0137S3 

11 


II 

45 

010033 

M 


Nuimal 

25 

011609 

II 

Nickel nitinte, « , 

li)-9'i3 % 

15 

040169 

II 


II 

25 

030623 

11 


•1 

15 

019543 

11 


30 000 7, 

15 

021170 

11 


n 

‘25 

019110 

11 


II 

45 

012756 

II 


16-193 % 

16 

016371 

11 



25 

012655 

11 


11 

16 

00H819 

11 


Xoriii li 

35 

011691 

11 

Stniiktiuiu nitrate, . 

32 1.1 / 

15 

021095 

II 



‘25 

016812 

11 


11 

45 

01121(1 

II 


2119% 

15 

015751 

II 


11 

25 

012481 

11 


11 

45 

00H676 

11 


10-29 % 


013515 

II 


If 

25 

010102 

II 


11 

45 

007052 

1 ’* 


Numiiil 

20 

013190 

1 Mutfol* 


ii 

25 

011050 

Wftgnei* 

Zinr niliutr. 

•14-rioo % 

15 

030299 

II 


11 

26 

0235G8 

It 


11 

45 

015864 

11 


30-626 % 

15 

018897 

I’ 


11 

25 

016469 

11 


11 

15 

010410 

19 


15 965 % 

15 

014569 

11 


11 

26 

011600 

II 


11 

46 

007897 

|i 


Nurmal 

26 

011637 

|l 

Anunonium aulphato^ , 

26-61 % 

10 

026780 

SpriiuK* 


11 

30 

013498 

19 


f| 

60 

009763 

II 


16-91 % 

10 

021691 

II 


11 

30 

010899 

II 


11 

50 

007796 

IJ 


ft-1 % 

10 

019471 

91 
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TAlfLE LXXh (2) 

— coufiimd 


Siibritiiicf* lu SuluLion 

CuiiiLiiti ihni 

t r 

1 

n 

Autlioiity. 

Ammoiiuim Milithiiti*, 


1 

' JO 

' 0 00!) 1.38 ^ 

^ iSpiiiiig* 


I' 

:»o 

1 000077 


Lilbium <<ul]iliAti, 

NdiiuiI 

17 li 

1 011719 

AiihiMiius^ 


II 

17 «. 

011.327 

KieuL^MULi'^ 


If 

25 

1 012202 


PulH^'^LUDi SUlpllBti, 

H 7G!t 

10 

1 011017 

Spiuij^^ 


1 S' 

.50 

009;)M 



II 

.'•O 

j 000b3il 



fl 17.5 / 

lu 

' 013907 

11 


II 

.30 

1 00K770 



1' 

no 

000190 

<1 



17-Ih 

01.33 

n, ii, MpyoT 


Hi»rj 

If 

1 0123 

•1 


1 a 

II 

0121 

II 


1 Noniiil 

17 0 

012610 

Vlllu 


1 

1* 

17 r. 

OlJl'tO 

kn ILllg Ulr‘1 * 


1 ” 


010.3 lO 

W 1^1101* 

Sodium <^u]]iha1i>, , 

' IJ71 ' 

1 50 

012632 



1 s* 

50 1 

1 0081*^0 


' <) 626 

U) 1 

1 015012 



1 

30 1 

' 010069 

1) 


II 

r.n 1 

007020 , 

1 


.3 512 ' 


011.309 ' 

I1 


10 iVt 

1 

,30 

009025 



' 0 1 

' 0296 

1 Moyer 


7 7SO 

0 

02.3.5 

II 


.‘i l(>0 

0 

02 50 

ii 


7)07 

(1 

0203 

1 


Xiniuil 

17 0 

01222)- 

Anheiniis^ 


>1 

1 17 0 

0I222S 

Ki lurligaiu \ * 

BtMyllniiij sulpli iU», 

v 

' 2> 

011)^45 

M agiiPi^ 

^Driiia) 

2‘) 

012.3879 

Wiignrji 

Pailnuuiii uljiiiati, 

2*J 011 

13 

021801 

Wuguei* 


n 

'Jj 

016.375 

If 


II 

43 1 

010851 

i« 


11 G0«l 7 

5 

0173.31 

ii 


II 

25 

01.3058 

11 


II 

1 

00880,3 

If 


7 no / 

15 

0112.3S 

II 


II 

2.3 

011151 

ii 

1 

i» 

15 

00713.3 

fi 

1 

Xiniihil 

I 23 

01237.3 


Cobiili Rulphaie, 

21 107 / 

1") 

0.31936 1 

II 


II 

2.3 

026.583 

II 


If 

1.3 

016232 

II 


14156 7 

15 , 

0212.59 

II 


IJ 

25 1 

017235 

II 

— 


1 
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JbulMiUJirc 111 Holuluiii. 
('uliult l^ulpllaLe, . 

rr>}i]>pr qiilpli'ito, . 


M ipiie'^ium suIpliHtn, 


Manfvatip<iO Riiljihatn, 

Killed Bulphato, . 


TABLE TiXXn. (2 )—eontinuptl 


oiii'LUtiatiuii. 1 

1 

r u 


i^iitlioiity. 

n-iri6/ 1 

1.1 

0011127 

Wagner* 

7 2.19 / 

15 

015G4!) 

'1 

II 

2.1 

012101 

II 

II 

15 

008135 

*1 

Nuinml 

J,1 

012131; 

11 

J7 49 / j 

15 

022470 

i. 

II 

J.l 

017177 

11 


15 

011152 

•« 

12 57 / 1 

15 

017897 

II 

II 

25 

013350 


II ^ 

15 ' 

0013^4 

II 

C 79 /' 

15 1 

011370 

II 

13 

2', 

011154 

1' 

SI 

4.1 

007171 

ii 

^III mil 

17 0 

oibi-j;t 


H 

J1 

013211 

Wiignpi* 

19 .w:., 1 

10 

0)r)31 

Hpruiig* 

II 

30 

03002h 

11 


50 

019128 

« 

14-031 / ' 

10 

033908 

I) 

II 

30 

019381 

II 

» 1 

50 

012830 

1 

9 197/, 

10 

023622 

11 

» 1 

30 

014021 

11 

II 

50 

009561 

11 

4-9«i 

10 

017360 

1* 

II 1 

30 

010647 

II 

11 

50 

007381 

ii 

Noniiiil { 

17G 

015988 

Arrhi'iiius* 

11 1 

17(5 

015882 

1 Kipii hgiiiipr* 

If 

1 25 

012113 , 

1 WagUHi* 

2-2 OB % 

15 

ll'MJi; 

1 

II 

25 

UH5590 

1 

>1 

II 

15 

018HG { 

1 

IB-BO % 

15 

011258 

1 

II 

25 

031076 

1 

1 

11 

II 

15 

019385 

II 

11 45 % 

15 

023355 

II 

If 

25 

017790 

1' 

If 

45 

011439 

II 

Nomal 

25 

013351 

71 

25 35 % 

15 

063875 


II 

25 

010590 

1 n 

ii 

II 

15 

027507 

1 >• 

18-19 % 

15 

028958 

1 ” 

M 

25 

021638 

i« 

II 

45 

013660 

»• 

_ 


_ _ 

— - - 
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TABLE LXXh. (2)—AmMnwd. 
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TABLE LXXb. 


SabiUine n HoIntioB. 

OonmtntioD. 

B 

i 

4 

Aatlumtr. 

tinluim chTomate,. , , 

10-62 % 

40* 


Slotte* 


6 70 

10 


II 


II 

30 


II 


i| 

40 


II 

Mapieaum chromate, . 

27 71 % 

10 

! ill 

II 


II 

mm 

?!]!■ 

II 


II 

MM 

019266 

ir 


2186 % 

10 

030010 

II 


II 

30 

022693 

IJ 


II 

40 


IJ 


12 31% 

10 


II 


II 

30 


II 


ll 

40 

009871 

II 

Ammuiiiuu dulironute, 

19 93 % 

10 


II 


II 

30 


II 


11 

40 


II 


13 00% 

10 


|i 


II 

30 

?!■ 

ll 


II 

40 

006911 

II 


0-8r) % 

10 


ll 


81 

30 


ll 


fl 

40 


ll 

I’olawnim iliclmmato, , 

6-97 % 

10 

013011 

II 


11 

mm 


II 


II 

40 

? fl 

II 


4-71 % 

10 

fl 

If 


ll 

30 

^BM^"fl 

II 


If 

40 

013119 

II 
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TABLE LXXh. (5)—Variation of with Tanperatnie^ etc. 


Z B tjpocific Tucosity of sabsiancBae 


Ab«o 1 nlo viBcoBiLy X 100^ 
Vucosity of WBior at U* 


Gmetz givaa the formula ly** nr Z^- 


where 0 - absolute lioiling point, and 

absolute solidifying |M)iiit of tho liquid. 


TABLE LXXn. (3a). 

Tho following arc the values of the constants, taking 70 bO'O 1 BO 456 for water. 
A is the value of 17 midway between 0 and 


SubsUnro. 

A. 

A|. 

0. 

A. 

Water,. 

0-0013241!) 

7-339 

390’ 

- 28"619 

Benzol, ..... 


13-71 


- 78 33 

Toluol,. 

21KS32 

12-11 

320-8 

- 80*02 

Acetaldehyde, .... 

323287 

17‘1)15 

182 

-155-45 

Acetone, ... 

427361 

23-715 

235-2 

-244-5 

Acid, formic, 

358764 

19-8H1 


- 36-72 

„ acetic,. 

332326 

lK-tl6 

3215 

- 6B-19 

„ propionic, «... 

326228 

18-078 

mmm 

- 66-46 

„ butyric, 

3127K4 

17-3:13 

m 

- 44-19 

„ ieo-butyi'ic, .... 


lG-015 

362 

49-43 

„ iso-valeric. 


19-168 

377 

- 35-51 

„ iso-cuproic, .... 

395902 

21-939 

401 

27*94 

Ally] chloride, 

tAmyl „ .... 

47W01 

26-56 

240-7 

-268*5 

277072 

ir)-364 

272 


i- „ bromide, .... 

264314 

14-647 

316 

- 46*84 

Butyl aldehyde, . . . i 


12*61 

241 

- 54*75 

j-lliityl aldehyde, . 


16-79 

222 

- 87*52 

^ „ chloride, . 

296994 

16-456 

238 

-113*75 

f- „ brumnlc, .... 

295406 

16-37 

287 


,, formate, .... 

276459 

13-32 

288 

- 82-67 

,1 „ 

264188 

14-64 

276-6 

- 79-44 

„ acetate, . 

243435 

13-49 

306-9 

- 67-04 

^ i» i» • • • 1 

240210 

13-81 

296-8 

- 76*19 

t- „ propionatib 

267872 

14-29 

318-7 

- 69*56 

Carlmu tetrachloride, . 


19-45 

277-9 


Chloroform,. 

372642 

20-66 

260 


Ethyl bromide, .... 


16-45 

236 

mi 
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TABLE LXXr. (Sa)—rwitmuei/. 


NulisUiu^e. 

A 

A]. 

0. 


Ethyl formate, .... 

0-002!sJ65li 

13-94 

238-6 

-114-8 

„ acetate, 

23D4<jr) 

13-05 

256-5 

-102-4 

„ propionate, . 

248127 

13-75 

280-6 

- 89-59 

„ liutyrate. 

237811 

1318 

304-3 

- 80-38 

„ isobulyratu. 

259837 

14-40 

290-1 

- 88-52 

„ m viilnnitc*, 

222863 

12-35 

316 

- 65-31 

EiliYleui' clilunde, 

331137 

18-35 

283 

- 84-89 

Elhyliilune cLlondo, 

436162 

24-17 

251-5 

- U7-7 

Mothyl acetate, 

250762 

13-896 

239-8 

- 108-5 

„ propionate, 

245781 

13-62 

262-7 

- 96-5 

„ bnlyrato. 

243333 

13-41 

282 

- 90-96 

„ ihu butyl ate. 

295101; 

16-37 

273-6 

-113-0 

„ isd valoMle, 

327528 

IB-irs 

296 

-117-2 

Pi ip)l iildeltyde, . 

3261 irs 

18-09 

211 

-127-2 

„ I'liluride, , 

325506 

18-038 

218 1 

1 -lHI-5 

vProjiyl cLIotkIc. 

405918 

22-494 

208 ' 

‘ -192-42 

„ IiiomidB, 

378777 

20-99 

269 

- 163*65 

^ |1 n • 

101930 

22-273 

259 

-171-65 

„ formate. 

274654 

16-22 

267-4 

-107-6 

** II » ■ ■ ■ ■ 

275015 

15-21 

252-2 

-105-45 

f, acetate, ■ ■ . . 

262924 

11-57 

282-1 

- 98-05 

i I, 

201729 

11*67 

272 

97-11 

„ propiiuiale. 

273932 

1516 

304-8 

- 81-74 

1 * 11 „ ... 

277000 

15-35 

292-8 

- 93-39 

„ butyrate,. 

220878 

12-24 

326-6 

- 57-17 

II n • • 1 . 

259676 

14-39 

314 

- 76-13 

„ iNO>butyr.)tn, . 

270323 

14-98 

316 

- 76-97 

*■ 11 ,1 . . 

249210 

13-81 

305 

- 75-79 


n^raolK found hia formula inapplicable to this fatty alcoliola and to otbylic cthor, but 
Tuorpo and Bodgor, employing more recent data, found tlmt for the ether the tbIub^ 

A-:0‘0O3338,0-194‘-4, and » » -227’'8 

Rave riwultB that^ on an average, differed lew than 0'3 per cent, from their experimental 
ceeulte. 
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H 

o o o o G 
c O OO o 
-1 M M 

ee e e o 
f-t 1 1 1 

OP oo e 
+ 1 + 1 + 

C. PphPM 

pVpV^ 

e Q o e o 
+ 1 + 1 + 

^S-p-S-p- 

O e ee e 

•H + + -H 1 

pr*ppH 

999^9 
eeo e o 

1 1 1 f 1 

|5?9| 

eecee 
+ 1 h 1 ( 

Qo e 
■f 1 1 

re * « pM 

o C ^ 

« 

l^« 

N I* P >Q Cl 
p « V I'* BO 

i!. n !'< c Cl 
p 3 

^ i-l iH H |H 

Pt^Ci ^P 

SSSSiS 

pl^pp^ 

Cl N M 

ftSSf? 

■H fe«.m pHp 

p i« p n Cl 

pH P I* iHi p 

P P P R 1^ 
pH pH Cl Pd 

pppcB e 

si^ss 

P P P d C4 
n P P 

SSjSSO 

P 1^ P P «H 
pp ppo 
»p niH M 

SOS 

SS8 

^Md 

or tf t« 

u y CO 9 o 
,..1 o 09 m p 

ri I* p O 

r-« r- - ^ 

ri Ip p m p 

r •' 
ri p on P p 
m Cl M ^ P 

Cll« 

?S2i9S 

p PH d e p 

P P pH p gr 

t- pH PH 

O ''I Cl P i» 

p p ^ c n 

1^ iV, p p 

i« na m Cl p 

pH pH pH pH 

"H P n m M 

O JD 9 P HU 

O P P P P 
POPO o 

pH pH pH Cl pH 

P h* 

P e4 P P p 

P pH p P pH 

P^PPP 

PH pH 

Pph on h. 

pp 1^ 

« t- T- ? ® 

M P P C«P 
PPP , |. 

P 

pH K n 
PPP 

p^Ph. 

e p 

/ T 

1- *♦ Z » 

^ 1. »l UC IQ 
ff / -t 1- Cl 
^1 - «l ^ 

-*, B -1 

K 

1- r TCP 
^ 1 i ir if iH 
04 P V PI'- 

Dl O » O P 
Cl P P P 

PP rv 

p en p p o 

9 Cl p p ^ 

ft ri ^ O no 

PI, ,14 P «|l 
pH ^ 

1^ 

P lo O 1^ P 

Cfj p ^ ^ Oi 

p ^ w 

Oi P Z P c 

1- P C4P 

wvS 

P P on p 

asisss 
^ S®6 

OpH 

P 

P 

M 

sssss 

n e pp 04 
pH 5p 4 l-l« 
e <M p P pH 
w p H pH pH 
PP P 

P 

e 

p 

e 

m n 
e c o d p 

*<.p PP <•! 
ra « pp 

P M PP 
PpHCIO 
^pH d 
pH pH 

p 
an 
•« 
m ^ 

0«npH 
e PH c. 

d »I 

p p 
p 

8 







TABLE LXXh. (3)^) — coniMiied. 
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TABLE LXXu, (3c).—yaluea of Oonstonto in Bloite*o Equtioa 


Sblte {BeMattBr, ivl p. 132) gives the fonnala— 

^ (1 + W)" 

ami the pnreding is only a moiUiicBtion of this. 

Slolto gavo lust Uio ezpioMion— 

<* h.. c-nh-it Ah~V~* 

ij,=. -6, le.ij, as&.' ' 

tt + r a+C ft + s 

AiJiuhi't sppD at once to Yu* identical wilh tho formula ^'iveii by Onetz, when 
(H)-— n, and — a IIo then found that tho form better reeulti^ 

anil bins equation he finally rediiend to tbi* form at the bead of this para^Taph. 


Thnrpc and Kodger give the follov^iiig values for the cousttiiits;— 


Sul'btaiiiH 


lluig). 1 

’1. 

» , 

■ _ _ 

n 

Walei, .... 

• ■ 

. ' 
a- h 

0 017793 

0 017203 

19914 



0 100 

017911 

023121 

1 .’>123 

Ilruniiue, 

m 

0- 57 

01203.’) 

008935 

1-4077 

Nitrogen iieioxidc, . 


0- IG 

00.1267 

00709R 

1T349 

Ihopieiie, 


0^ 30 

002600 

006944 

1-1433 

Trimetliyl oUiyleno, 


(>- 3.1 

002634 

00.1311 

1-7865 

I’oiitano, 


0- 33 

003B37 

000039 

1-7296 

Luipentanp, . 

. 

0- 27 

002724 

008435 

1 2901 

Diallyl, . 

• - 

0- B7 

0013BH 

005780 

1-9340 

Ilexane, 

m ■ 

0- 64 

003966 

005279 

2-1264 

Iwhexane, 

■ ■ 

0- 56 

003713 

004777 

2-3287 

Heptane, 


6- 93 

0O51K0 

006561 

2-1870 

iBolirptane, . 


0- BD 

001767 

005541 

2-1633 

Uctane, .... 

■ ■ 

0-123 

007025 

006873 

2-0290 

Henrol, .... 

» ■ 

7- 76 

009066 

011968 

1-6564 

Toluol. 

■ B 

O-IOR 

007684 

008S50 

1-6622 

Ethyl benzol,. 

• f 

0^1.12 

008746 

008218 

1-7G16 

Xylol, ortbo, 

P I 

0-142 

011029 

010379 

1 6386 

„ meta-, 

B ■ 

0-136 

003019 

008646 

1-6400 

•1 P»I»r» . 


0^136 

008467 

008494 

1-7326 

Allyl ohloriilo. 

■ ■ 

0- 43 

004069 

006366 

1-7469 

?»pyi ..... 

■ m 

0- 45 

004349 

004917 

2-2463 

. . . 


0- 34 

004012 

007486 

1-B819 

toiTu^ 





2b 







Bulntauoe. 
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TADLK LXXh. (Sr)— etmiimed. 
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TAIILE LXXb. (3r)— 


Sultdtancp. 

Range. 



' ! 

Amyl alcohol 

80l]‘2H 

0-iri2170 

0-02(1.540 

2-4618 

DimcUiyl-ethyl cavbinol, 

0- 27 

112.53K 


3-2080 ' 


27- 63 

154021 

027019 

2-7578 


63- 93 

131901 


2-6610 

Ethyl ether,. 

6- 32 

002864 

007332 

1-4644 

Acetonn, .... 

7- 54 

00.3949 

004783 

2-2244 

Methyl ethyl krlujji*, 

Ct- 77 

00.5383 

007177 

1-7895 

IliptliyJ ki'tunc, .... 

0- 99 

00.5949 

006818 

1-8626 

Metli>l |iio|iy1 kctniie, 

ft- U!) 

006161 

0072,59 

1-8218 

Arutalilehydr, 

o 

1 

o 

002671 

00349,5 

2-75,50 

Acetir aiihyiliiile, . 

U 1.34 

012116 

010298 

1-68.51 

Pro|iiniiic aiihyilriile, , | 

0-165 

016071 

011763 

1-7019 

li'oniiic arid, . . . . ! 

7- 9K 

029280 

016723 

l-7]i:i 

Apf'lip ,, .... 

30 112 

016867 

008912 

2-0191 

l*Topir)iiir arid, . ‘ ' I 

4-13S 

015109 

009130 

1-8810 

Butyric „ . . . . * 

3-156 

022747 

010.586 

1-9920 

IsnbutyiiP „ . . . ‘ 

3-118 

018872 

009,5.57 1 

2-00.59 

(Vrhnn diMilphidf, , . ' 

0- 46 

004291 

00.5021 1 

1-6:128 

Methyl sulphide, ... ' 

0- 36 

003.538 

005871 1 

1-6981 

Ethyl „ . . . . 1 

0- Kh , 

00.5.5S9 

006705 

1-8175 

Thiopheii.! 

0- 83 1 

008708 

009415 ' 

1 

1-6078 


Tlio much older formula of Poimuille, 

iR Komnvlmt mnrr cumbemome, and in many cues dopR not plivn nearly bo good tip]iroxima- 
lionK iw Slotte'a. 


In the following table are given the valuee of the constante ns onlculatiM] by Thorpe 
and Ibnlgor. The raugos of temperature and the valueB of n, are to Iw taken aa in the 
two laal tabloB, 
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TABLE LXXh. (S(0.—Valiiai of • and /i in Polaeuflle^s Equatlao, 



Babitum 


Propylene bromide, 
Isobutylene bromide. 
Methyl iodide, . 

Etbyl iodide, 

Allyl iodide. 

Propyl iodide, 

Isojiropyl iodide, 
Isobotyl iodide, 
Mrthyleloobol, 

Ekbyl alroliol, . 

AUjl nloohol, 

I’topyl alcobol. 

Isopropyl olcoiiol, 

Butyl nlcobol, 

Itiobutyl elrohol,. 
Tnmethyl cerbinol. 
Amyl slcokol (act.). 
Amyl alrohol (inaol.), 
Jhmetbyl ethyl cnrbuiol. 
Ethyl ether. 

Acetone, , 
Methyl-ethyl ketone. 
Diethyl ketone, . 
Methyl-propyl ketone, 
Acetaldehyde, , 
Aeetic anhydnde, 
Ptopunie anhydride, . 
Fonnio acid, 

Aoetic oeid, 
l^opionio acid, . 

Butyric acid, 

Isobutyrie acid, . , 

Carbon disulphide. 
Methyl sulphide,. 

Et^l sulphide, . 
Thiophen, . 


Valun of 


1 

1 

3 

0-01921 

0*0,7668 

02379 

0.12.108 

01067 

0,1719 

01113 

0,2638 

0131G 

0127S 

0,3441 

0,3493 

01377 

0,3899 

01333 

01634 

03086 

0,4600 

0,8371 

0,16782 

03.'i')3 

0;20902 

1 02493 

0,26818 

03303 

1 0,4898 1 

, 03031 

1 0aS5650 1 

04008 

1 0,3861 

16971 

' 0,36267 

1 04308 

1 1 

1 03671 

0,6160 

06694 

0,16423 1 

. 01074 

1 0,1828 ' 


01064 

01284 

01270 

0132.') 

00963 

01733 

02003 

02870 

01826 

01720 

02109 

01917 

00820 

00997 

01219 

01318 


O^OllB 

0.3639 

0.3734 

0.3965 

0.2953 

0.6122 

0.6815 

0,16953 

0,8587 

0,6941 

0,11073 

0,9216 

0,1302 

0,1584 

0,33(0 

0,4358 









































m 

TABIjE LXXHi (S(2)—-‘rotiAfii 


The following tbIuos for g^ md j8 have boon obtained by vanoua obeerverB: 


SnUtanm 


■ 

■ 

m 

Autlimify, 

W liter, 

0016142 

1 

0033727 

1 

00002106 

0* 

to 45’ 

Fuieeuillo, calc, by Hagen 


0177K 

03368 

221 

0 

»46 

II II II Vt llBlinliolt 


01782 

' 0J368 

221 

0 


.F.&BBttell; 


01776 

' 03316 

2437 

0 

„4D 

II II II 0. K M6y6i 


017987 

03638 

623 

22 

„ 67 

Hagen 


01673 

03502 

0249 

223 

,, 31 5 

Grotriaii, calc by Orosamaim 


Olbll 

037097 

1421 

0 

„ 60 

Noack 


017996 

037097 

1495 

0 

,.61'6 

11 

Alcohol, 3611% 

06703 

0422 

6111 

0 

,, 30 

Stephan 


06063 

04063 

6063 

0 

30 

n 

70 . 

04726 

0397 

4662 

0 

„ 30 

II 
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* TABLE LXXh. {3e). 


0. E. Meyor findB that for a oonudorubla number of liquida the aimpler formula, 
auwera well enough for all pmotical purpoaea. 


dubsUnLO. 1 

1|i 

a 

Raiiffe. 

Authority. 

- 

— 

— 


■- 

- - 

Water, . 

0-0183 

0 0369 

0' 

to 33* 7 

0 E. Meyer 


01851 

046.3.5 

12 01 

„ 891 

Koaencranz 

Hydrofven nitrate, . 

02275 

U:22riO 

0 

-27 

Pdf^liani and OihlouB 

M^thyJ alcohol, 

007.111 

01-2-2.38 

0 

„ 11 

Pagliaixi auil Battolli 

Ethyl aloohol, 

01843 

0208.56 

0 

„ 10 

3f 

l'rop>l alcohol, 

00117 

033676 

0 

13 4 

II 

Ifiobutyl alcohol, . 

Oh27r) 

018037 

0 

1* 

1) 

Amyl alcohol, 

Aqueous solutious nf 
Bodium nitrate, I4UJ % 

08022 

013181 

0 

12-5 

1) 

0191 

0306 

2-35 

„ 24-1 

0. E. Meypt 

II 

26-07 „ 

0233 

0280 

» 

23-9 

:ifi3.-5 „ 

0291 

0233 

128 

„ 23 3 

II 

I'otasnum nitidis, 4-ri7 „ 

0179 

0349 1 

10,5 

,. 23-5 

II 

7-16 „ 

0169 

0322 

110-12 

„ 23-8 

1) 

10 57 „ 

0166 

0.307 

10-15 

„ 2.3-2 

If 

14-35 „ 

015.5 

0279 

10-55 

„ 21 65 

>1 

Sodium sulphate, 2 503 „ 

020'» 

0412 

10-2 

„ 18 


4 907 „ 

0230 

04.59 

9-9 

„ 18-1 

II 

7 218 „ 

0253 

0502 

1-2-1 

.. lH-1 

II 

»-4ll „ 

0296 

0080 

10-4 

.. 17-9 

91 


None of the preceding equationa lend themwlvea readily to rapid interpolations Por 
such purpoeeh we must obtain an equation of the form given as No. 6 on page 5, ante 

U..U.+r40.+'^'-,')4*0.+-4f-3X'-il)AIU, 

rto. 


and by means of this we can readily interpolate terms to any extent by addition and 
aubtraotion only. 

For water the compiler, from the results obtained by various inveetjgatnra, finds that 
the foUowing values give numbers agreeing very rlosely with the avenge values obtained 
experimentally:— 

U,- 0*0180466 
A r,- -0-000637766634176 
+0-000018241281636 
A *17.- -0 000000486030336 
A<U,-+0-000000006860776 
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TABLE LXXu. (4)—The Abndute ViecoHit; of Weter flpom 0* 0. to 100’ 0. 


1 


f 

’ll 

f 

ii 

e 

’ll 

0‘ 

O-UlHOlOfi 







1 1 

ni7r)07s 

26' 

0-0088312 

51- 

0-0054704 

76* 

0-0037968 

2 ' 


27 

0U8G276 

52 

0053801 

77 

00.37425 

3 

UlGl^GG 

28 

0084319 

93 

0053040 

78 

0036889 

4 

01GU021 

29 1 

0082136 

94 

0052240 

79 

0036363 

6 

U155341 

80 

0080626 

65 

0051159 

80 1 

00.33846 

6 

0I5US31 

81 

(lU7sHs5 

96 

0051)696 

81 

0035339 

7 

0I4G(7G 

82 

0077-211 

97 

0019950 

82 

00.31812 

B , 

011227G 

33 

0075600 

98 

0019221 

83 

0034.357 

9 

01:^225 

84 

0074050 

90 

0018506 

84 

0033^26 

10 ' 

0131.120 

30 

0072558 

60 

0U17S04 

85 

00.33421 

11 

U13U55G 

36 

0071122 

61 

0047116 

86 

00.32973 

12 

013G!I29 

37 

00G9737 

62 

001G140 

87 

0032538 

18 1 

^ U12313.> 

88 

0068407 

68 

0045776 

88 

0U32119 

14 

U120UG9 

80 

0067123 

64 

0045122 

80 

0031717 

10 

UIl6B2t( 

40 

0O658B5 

69 

0011179 

90 

0031331 

16 

0113TUK 

41 

0061691 

66 

0013845 

91 

UU30961 

17 

0110704 

42 

0063538 

67 

001.3220 

92 

0030617 

IB 

0107813 

48 

0062424 

68 

0042605 

98 

0030290 

10 

0105031 

44 

006134B 

69 

0041997 

94 

0029987 

20 

0102355 

49 

0060308 

70 

0041398 

99 

0029707 

21 

00997B0 

46 

0059300 

71 

004UB07 

96 

00294S2 

22 

0097304 

47 

0058325 

72 

0040223 

97 

0029224 

28 

0094922 

48 

0057379 

73 

0039618 

96 

0029025 

24 

0092632 

49 

0056461 

74 

0039080 

99 

0028856 

20 

0090430 

60 

0066570 

79 

0038520 

100 

0028720 
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TABIjE LXXb. (5)—Tlw Alwolnte ViMOBity of Alndiol from 0* to 78' 0. 
For alcohol wa get 

V.- 0*018430 
A U,- -0-000S7131398983 
A>U.- +0-00000839436679 
A <U.-- -0 00000017311571 
A % -> + 0-00000000^30143 


r 


f 

' 




1, 

0* 

0-018430 







1 

018059 

19' 

0-012661 

87' 

0-(l09082 

55’ 

0-006663 

8 

017696 

80 

012412 

88 

0089-24 

50 

006574 

8 

017341 

21 

012178 

89 

008768 

67 

006467 

4 

O1G094 

22 

011950 

40 

00H610 

58 

006362 

0 

016067 

28 

011727 

41 

00H467 

60 

006260 

6 

016323 

24 

011508 

42 

008322 

60 

006159 

7 

016001 

25 

011-J93 

48 

008170 

61 

006060 

8 

015680 

26 

011087 

44 

UU8040 

62 

005963 

9 

015376 

27 

010883 

45 

007903 

68 

005869 

10 

016074 

28 

010684 

46 

007769 

64 

005776 

11 

014779 

29 

010490 

47 

007638 

65 

006684 

18 

014491 

80 

010300 

48 

007310 

66 

005594 

18 

014210 

81 

010114 

49 

0073B5 

67 

006507 

14 

013936 

82 

009932 

50 

007262 

68 

005420 

IS 

013666 

88 

009765 

51 

007141 

69 

005336 

16 

013403 

84 

009681 

62 

007023 

70 

005253 

17 

013147 

85 

009411 

58 

006907 

71 

005172 

18 

012896 

86 

009246 

54 

006794 

72 

005099 


m 


TABLEIXXh. (6)—The Ahiolate TIeooilty of Bromiiiei (L Kaon.) 


ra 

1 

fG. 


ft 

0 

0-014260 

80 

0-010874 

0 

013B84 

89 

010469 

10 

012999 

40 

010114 

19 

012363 

49 

009793 

20 

011829 

90 

009489 

29 

011327 




TABLK LXXn. (7) - SDeciflc ViBcosltin. Water at 0* G-100. 


1 

f 

4k 

'3« 

S'* 

S 

e 

u 

1-4 

m 

i 

1 

1 

3 

t ■ 

q<S 

QO 


a 

ii'fi 

OD 

>; 

no-® 

1 

•d 

-si 

B 

[lo 



100 

100 

100 

100 

100 

100 

100 

100 

100 

100 

100 

5 


Hfi-30 





84-93 


84-29 


84-6 

B4-9C 

mm 

73-5 

73-70 

73-97 

72-93 

78-9 

73-18 

73-17 


72-68 


73-3 

73-26 

29 


64-93 







63-27 


63 6 

63-7S 


06-7 

50-76 

59-95 

56-04 

55-5 

56-23 

56-41 

66-43 

59-79 

56-2 

66-2 

66-3.1 

25 


f)0-:il 







49-56 


49-9 

60-11 


1.V2 

4;)-21 

44-70 

46-01 

45-0 

45-14 

45-11 

45-26 

44-41 

44-6 

44-9 

44-86 

89 


40-60 





40-66 


40-04 

1 

40-7 

40-4S 

40 


37-77 

36-84 

36-00 

37-2 

87-08 

36-95 

36-93 

36-341 

1 36-7 

36 7 

86-76 

15 


33-50 





33-86 


33-30 


33-9 

33-57 

50 

30-8 


31-07 

31-00 

31-2 

31-249 

31-10 


30-69 

31-7 

31-6 

1 30-76 

50 







30-93 

1 

28-21 

1 

29-0 < 

1 28-46 

60 



27-14 

26-89 


26-76 



26-11 

1 

26-9 

26*36 

65 









24-23 


35-0 

24*46 

70 









22-57 


23-6 

23-81 

75 









21-13 



21-34 

80 









19-80 



20-06 










18-64 



16-84 

Pi 









17-59 



17-74 

13 









16-65 



16-71 

100 









16-76 



15-91 
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TABLE LXIh. 



O’ 

8’ 

10* 

w 

m 

86’ 

30' 

35’ 

4ir 

45' 

Bnnunp, . 

OutMm dimlphulc, . 

70-78 


03-87 


55-88 


60-63 


45-»6 






20-5 

19-7 

19-0 




Kitn^n iMToxidc, . 

31-16 


33 37 


20-04 


19-24 


17-94 


:20'G7 


3(1-33 


23-51 





Kiitajie, . 

159:2 


14-37 


13-06 


11-92 




leopentaiic, 

1386 


13-36 


12-54 


11-47 




Uenne, . 

22‘3() 


10-97 


18-00 




1485 


l«bhex(uic,. 

aoflv 


18'7G 


10-H7 


15-33 


13-H!) 


Heiitunc, . 
lioneptiino, 

2919 


25-H7 


23 09 


20-75 


1S-7H 


2669 


23'70 


21 32 


19-21 


17-aH 


Sctane, . 

30-64 


31-45 


30-26 


26-91 


21-07 


[ROineue, . 

Diullyl, , 

14-03 

10-07 


13-27 

17U7 


12-12 

15-41 


11-11 

14-00 


f3-77 


S-lauaiuylcno, . 

14‘29 


12-99 


I1-H9 


1091 




BeiuEul, 


45-9 

42-4 

393 

30-6 

33-6 

31-6 

29-C 

27-8 





41-2 


35-7 


31-n 


27-2 


Tolnol, . 

60'76 


43-01) 


3660 


3101 


27-07 


41-4 

38-2 

35*4 

33-1 

31-1 

2U-3 

27-6 

20-2 

250 



38 3 




32-1 





4323 


37-64 


32-06 


29-25 


26-21 


Eitliyl lienzd, . 

40-10 


42-63 


37-40 


33 29 


29-75 


Kylol, urtho-, . . | 

1 rs'Di 


52-53 


46-39 


39-68 


35111 




45'G 

42*4 

30-3 

36-0 

31-7 

32-7 

30-8 

29-1 

27*7 




42-4 




30‘H 





4511 


39-23 


34-59 


30 76 


1 ^^ 


»i pftnh 

Solid 


41-84 


3619 


32 03 


2H-60 


Methyl aloopolp 



39 

37 

35-2 

33-6 

31-7 


27*8 




40-3 


34-4 


29-9 


2G-2 







33-3 


29 7 


25 4 



45*73 


38-58 


33-24 




25-31 


Sthyl alcohol, . 



83-3 




66-7 







H2-3 




mmm 







H6-2 




5H-8 





1010 

91-2 

82-2 

76-4 

6B-D 

62’4 

56-5 

51-4 

47-1 

43-1 


90-55 


81-50 


67-04 


5505 


46-54 


^hropyl alcohol, 



111-8 

103-3 

94-0 

H5-B 

76-8 


626 





140 

131 

115 

KMI 


79 





176 

160 

137 

121 

106 


83 







127-9 




78-8 





102-2 


125-7 


9j)-n 


7H-3 



219-33 


164-00 


126-83 




78 91 


[aoppopyl a]c(^, . 



170 

148 

12H 

112 

98 


74 







139-7 


1113-2 


78-4 





187-0 


1371 


102-1 


77-8 



25700 


182-5 


133-24 


98-71 


74-76 
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TABLE T.TT«. 



(T 

B 

w 

16* 

m 

25' 


86' 

40' 

46* 

alcohol, c 


■ 


1887 

166-6 

144-3 

186-0 


84-1 






162 

169 

139 


107 



29PG2 


217-n 


166-76 


187-40 




InViu^l akohul, 


■ 


875 


198 

Em 


126 







220-2 


168-8 


120-1 





820-6 


RTSl 


166-3 


198-8 



492*08 


311-98 


Ml 


161-02 


119-80 


TrinwQiyl cubiiiol, . 
Amyl alcoluil (in- 

Solid 


Solid 


Solid 


188-86 


118-28 


•ctiveX • 



866 

300 

264 

225 

193 


143 






871-8 

243-6 

216*6 

188-2 


188-7 


L, 

des-en 


S48-4R 


840-91 


181-88 


136 84 


II., 

470‘Bn 


887-46 


244-15 


180-81 


135-77 


Amyl alcohol (wtiTc), 

Dinuthyl-eUiyl oai- 

82503 


419«0 


266-33 


■ 


146-67 


binol, . 

AUylalcohid, , . 

797'47 




261-06 


168-78 


114-90 




QlSi 

104 

92 

80 

78 


68 


12058 


0576 


76-66 


66-62 


61*24 


Ethylene glyml, 
Propyl cli£)Ti(ley 



21*6 

200 

18-G 

16-6 

17-7 

167 

167 



24*62 


21 


19-80 


17-94 


16-37 


iM^mpyl dilorulr, , 



22 

mm 

mm 

19 

18 




mi 


8013 


18-11 


16-39 




Inbntyl cUoiide, , 



30 

26 


86 

88-0 


21 


iil 


88-91 


86-67 


88-66 


20-61 


boamyl cihloridt^ 



36 

32-6 


29 

87*6 


86 


AOyl eUonde,. 

22-88 


20-60 


18-53 


10-76 


16-38 


UfliiodUor-Iieiuol, 

UnoKUor-tdiul, 



63-1 

49-7 

46-5 

43-8 

41-2 


86-8 

80-0 



688 

685 

64-6 

60-7 

47-6 


41-9 

38-8 

Bauyl chloride^ 




847 

77-4 

70fl 

66-6 

60H 

00-8 

08-8 

Mctlwligie diehloridp, 
Ethyktir eUoride^ 

80-15 


87-08 


24-49 


8880 


90-48 





49 8 


48-6 

40-6 

37-7 

86« 

88-6 

msm 


64'05 


46-65 


41-00 


se<06 


EHiylidenB chloride,. 



32 

306 


87-6 



84 


84-00 


30-88 


27-50 


24-77 


98-41 


CUdNbnn, . 



36 

84 

32 

80-6 

29 








31*4 

89-8 

28-4 





EMI 


36-21 


8178 


8874 




Oarhontetndilodde, 



66 

60 

66 

BS 

48 





76-78 


6878 


04*60 


47-83 


41'81 


Tatnchlor-ethykne, . 

04-07 


66-44 


60*20 


40-16 


40-86 


Etlqrl tnanidek, 



84 

22*6 

81 


19-0 






84-87 


8806 


20-8 




Pti^l bnniide, 



81-8 

30-0 

8B-7 

87-6 

90i 

84-9 

98-6 

908 

86-88 


88-84 


8906 


26*26 


88-90 
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10** ir 


lflO|iroi)yl bromide 

Iwlmtyl tfnimidp, 
]fl04inyl bmmid^ 
AUjl bromiile, . 


Monobmiii-l)ciizo1, 
Aoflylpne Immnde, 
liibylciie bn)iuide, 


Prupylene broinidp. 
TMd)aty]eiic bromitlts 
Methyl ipdidts, . 

I£thyl iodide, . 


I 34 -Rl 
60 

136 06 I 



32 31 

30-26 

4065 

RO 72 

34 31-6 


31 06 27-87 

7 H I 73 68 ' 63 

00-01 63-96 • 

' 103 4 95-2 

111-45 


Propyl iodide, . 
leuprupyl iodide, 


Butyl iodide, . 
Iwbutyl iodide, 

leoeniyl iodide,. 
Ally! iodide, 


166 I 6 J ‘6 I 4 H 


Nitro-elliAiie, . 
Nilrfi-iniiiwne, . 
leu-iiitro pro\iaiiu, 
Pmpyl niliiU', . 

Nitio-butane, 
Ibo-nitro-lnil^*, 
laobutTl iiilnli‘, 
Nitro-wnzol, . 
Artho-iiitro-toluol, 


Gilomcrin, 

Rulpliide, 
Kthyi mntaplaii, 
Kiliyl ralpliide,. 


124-3 

J14-0 , 

103-8 

144-0 

1 1.30-B 

117-D 

7J 

1 0(1 

01 


1 16*48 


22-6 

1 21 

1 2«i 


Tiiitfhen,. 
Formic add, . 


122 6 lUU -7 























842 


(7)—/ON/^NNAi 
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Acetic acid, 


16" ao’ 26" 


64-9 60‘2 



Pkqnomcacid, 


m 61-5 
ers 67 


Butyric acid (fpr- 
meiitalifm)i . 


leobntjric acid. 

10602 

iMvoleric acid.. 

Tencaproic acid, 

Aisrfic aiiliydri'li>, 69 R3 

Plrppioiuc onfaydndB, 90*44 

Ethyl ether, 




2216 

Metiqrl kefanv,. 30 88 
Diethyl ketone, . 33'46 
Mettiyl-prqtyl ketone, 36 88 

Aoetyl eldehyd^ 


Vkleial, . 
Iwfdenl, 
BeuddeMtlc, . 
Sebeyl doeliyde, 
lletivl Boetute,. 


Methyl pioiuoiMte^ . 
Methyl bntynte, 

Methyl leobutyratc, . 




03-38 
113-7 103-8 
168-0 138 7 
44-86 
63-88 

13-8 13-1 
101) 16-0 
18-4 11-7 

11-92 
8U-7 80-3 



81-6 80-6 


37-0 86-1 84-8 88-4 


86-0 83-8 88-6 81-4 

84-6 83 81-6 SO 

89 87 86 84-6 

33-8 38-0 3011 88-0 
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(7)—omMnufldL 
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Iwproiijl acetal d, . 
Pit^l propimuite, 
Imyprmr] proi)iOiiat4s 

PrQpjllmtyFBlo, 
Inpn^l Dutynte, . 

Piq^l iflObutyraip, . 
leqpmW inolmtyrate, 

a l benzoBtei 
foriiiate, . 
lootialyl fonnati!, 

Butyl acetate, . 
leobutyl aoetaie, 
Teolmtyl projnoDalc, 
Butyl Wyrate,, 
Butyl benzuate,. 

laoiinyl f onuate, 
Amyl acetate, . 


K.i. 


Amyl Dulyrate,. 
Amyl valerate,, 

laoaniyl valemte, 
Amyl benznnte,. 
AUyl acetate, , 
Ethyl mono - cl 
ioetAte, . 
























(7)—emMHMt 
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TABLE LXXh (8).-^bBolate ViBoodtieB of bohib BotationB. 

ill for mter at 0* - 0 0180466.) 

(a) Inorffanie oeidB. 


Ifydingoii Chlonilo. 

Hydrogen Nitrate. 

Hydrogen Siil|)halB. 

Grille, of 
Acid por 
100 

Solatioii. 

n at 20° C, 

Gmie. ot 
Ai'ld ppi 
100 grniJie 
Solution. 

ValuDB of n at 

GrniB. of 
Acid |N>r 

1 lltlB 
Solution. 

qatBO*. 

0“C. 

lU-0. 


0-01.370.1 

6,1-90 



.13-7 

0-010860 

Willlll 

OUOKs 

68-10 

0329.1 

02470 . 

.TJ-O 

011228 

EPI 

OI4-J0.1 

61-66 

03469 

02604 

114 2 

012.154 

24-40 

016170 

64-:io 

03660 

02676 

22K-3 

01.1363 

25-0() 

01.6293 

6 G '60 


0-2684 

468-4 

1 023686 

25-2(; 

016640 

67-82 


02,')7‘J 

748-3 

0106BC 

2r)'Gi 

015017 

71-21 


U24G5 

922-r> 

062068 

26’a.3 

015706 

72-86 

03276 

02156 

1240-1 

1 14730 

28 -r>« 

016720 




1839-6 

-221496 

ao-7T 

017764 







(A) Acetic acid. (Wijkandpr.) 


1 

Qnne. of ^ 



’Values of n ut 



UH^CKK)!! In 






eaoU 10(1 grinh 






Solution. 

13- U 

20' C. 

ao C 

in' r. 

fiu r. 

2-1 

0-01906 

0-01640 

0-013.13 

0-011*28 

0-00967 

6-7 

02671 

022-22 

01762 

01421 


10-8 

03106 

02.149 

019M 

0167.1 

01287 

13-0 

03187 

02G01 

02009 

01595 

01.104 

16-3 

0330,1 

02G82 

02069 , 

01626 

01327 

17-2 

03330 

02694 

02070 

01643 

01324 

19 6 

03364 

02726 

02093 

0163.1 

01327 

21-4 

0.1360 

03727 

02079 

1 01640 

01327 

23-3 

03388 

02739 

02091 

01643 

01.116 

23-9 

03322 

02701 

0206-2 

01618 

01314 

24-4 

03356 

02708 

0-2073 

01623 

01287 

27-7 

03314 

02661 

02038 

01603 

01297 

























(r) Acetic Acid arcordiug to Xnack’e Re^ulta. 


049 




§ I § 

e o o 
o o o 



9 ei 00 

o i-H r* 

o Oft on 

s s s 
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TABLE LXXh. (8)—AmMnwI. 
(<I) Ethylie aloohoL (Trtaba.) 


Ftorroitunof 

AlrolJ 

eetSO’C 

e>t80*e. 

eat 40*0. 

- 

eatso*C. 

mm 

10 

U'01564 

0-01179 

0-00909 

0-00747 

0-00632 

20 

02216 

01574 

01167 

00924 

00747 

30 

02717 

01900 

01383 

01061 

00849 

40 

02942 

02045 

01494 

01152 

00912 

50 

02913 

02068 

01529 

01180 

00918 

60 

02694 

01970 

01469 

01162 

00915 

70 

02381 

01790 

01366 

01089 

00865 

80 

02030 

01567 

01223 

00981 

00799 

90 

01643 

01311 

01050 

00866 

00714 

99-6 

01361 

01036 

00861 

00729 

00622 

l^ule found in evoiy cnae that the maximuin Tuoority fell helweon 40 and 60 per 
cent (incliudTe ), thus he found 

Keel 

Alnihol. 

i|et20‘('. 

eatao'C. 

eat 40*1:. 

eat 60*0 

eatoo'a 

44 

0'02947 

0-02061 

001504 

001157 

0-00915 

46 

02922 

02061 

01509 

01162 

00915 

48 

02909 

02056 

01514 

01177 

00920 













061 
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TABLE LXXq. {^)^nmHnuei, 

{J) Rugar Solutions, according to Biiikhardt’c RcaultB. 


Pf>rt'piilA;’i 

of Nugai 

q .t 20° 0. 

IVrrrnlape 
of Sngai. 

q al 20' C. 

Pci(rntii^r| 
ofSugai. 1 

q At 20° 0 

]\i LOiifa^ 

ul Sugar. 

q At 2(1 0. 

1 

UUllUSit 

9 

0 01321s 

1 

17 1 

0 017203 

20 

0 0340.50 

2 

I>1U7G'.) 

10 

013623 

18 ' 

017SII6 

26 

023118 

8 

uiiorii 

11 

OUOiM 

19 

OJ‘>'')H7 

27 

026374 

4 1 

1 011365 

12 

, 014412 

20 1 

OI9.UO 

28 

OJ761I2 

S 


13 

' 0U‘)J3 

21 1 

020137 

29 

02'.>;123 

6 

01211‘.1 

14 

1 015147 

22 

0210.16 

80 

03i:t:Mi 

7 

01J40:i 

15 

016013 

23 

021978 



8 

01-Jh72 

16 

j 016577 

24 , 

1 

1 

II229S.1 




TABLE LXXi.-—ViBcofiity and Cbcmical Structure. 

(1) Til their mouumrnt.ll mrmnii Thuipe ,mJ lioilgi^i stiovr to sliow thiM^on- 

ueotion but\V(cii tkr rlirmiciL fllriieturc and the vi^'OMty of The following 

oonetantet were iMlrulated hy Uirin for the vaiiou^ c li mriiks, eU* *— 

l^ittiiig ij//" -y Rpecific imili rulnr .irra fiii hcj \ iim ) - niolrcul ii vi‘?( ositj 

f/r/* 7/ luoIrLului vnliiitiP (111 I rms.)^mu](tiiliU viseoMty uoik. 



At lloihii^' L’liiiit 

WllPlJ f/q/rf/= 

D DOliO I'l 

W 111 11 (/q'lO 
li-DilllO'ISi. 


vf‘ 

vi' 1 

vf’-' 

nf' 

vr 


llYilragcii, 

U 1)I)M) 

1 

0 0013 1 

0 00113 

-0-0310 

0 0086 

- 0-0.340 

i 'aihoii, , 

-0 (KMIN 

‘ 0 03001 

0031 

-1 0 1180 

0060 

4 0-2780 

Oxygpii Oiytlnixyl), 

4 0-0196 

1020 

0166 

10011 

03-20 

1880 

„ fplliem), 

(Kl'lfi 

0270 

uiiris 

04.30 

0112 

0730 

„ (narlwiiylj, . 

i)-2 1 ^ 

niioi 

019H 

- 0 0190 

0382 

- 0-0.360 

Sulphur, .... 

01.33 

09901 

0:2 k; 

4 01410 

0174 

4 0 2710 

ChloriijB (in mono cLlorulois^, 


1090' 

02.30 

0H90 

0191 

1674 

„ fill dirhloridrB), . 



0214 

0<20 

0170 

1510 

Bromine (in mnuo-hromiduh), 

0420 

1760 

0372 

1.310 

0717 

2840 

„ (in dibroinidus), 

0179 

2130| 

0.'tb1 

148 

0696 

2780 

Iodine, 

03201 

2.<30 

0199 

2180 

0962 

4100 

CH^ group, 

0062 

0170! 

0130 

Osoo 

0232 

1600 

Ibo grouping, 

Doublr liiikagp,. 

001.31 

0050' 

0021 

- 0-0080 

-OOOiO 

-U-0J50 

0113 

-0-0310 

0018 

- 0 0950 

4 0-0092 < 

1-0-1790 

Bing formatiou,. 

0610 

- 0-0600' 

0214 

- 0 3690 

04C.5 

-0-6940 
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TABLE LXXi (2).- -Oheminl Stmctun ud Viscosity oS Uqnids at thwr Bofling Foiiits. 

(Thoipe and B^ger.) 


Niiiiifl, 

Formnli. 

/•l\ 

ii 

niP 

-j 5 
'S’3 si 

|41 



Writer, 

11,0 

0 

luuo 

0-00288 

0-0199 

7-06 

0-0'i3 

18-73 

Rromiiie, . 

Hi. 

r*S'9 

OOODl 

0981 

11-201 .370 

.3.3-B 

iBOpreiie, . 

2(i2 

0018.3 

0115 

‘22 101 196 

103-9 

Triiuethyl elliylciu 


30 1 

0018^ 

0420 

■22-G9I 200 

JOK-1 

PonlauH, . 


30 3 

00200 

0180 

21-00 

‘2.3.5 

1117-6 

Iflopcntaiio, 


30 4 

00203 

04-^l) 

24 10 

240 

118‘3 

I)]allyl, 


S!*3 

0019-J 

0183 

26-16 

242 

126-1 

liexime, 


0!) 4 

00201 

0.3.30 

20-91 

28.3 

139-8 



020 

0020.3 

05.31 

-2C 87 

286 

1,39-3 

llepUue, 


!t'' 4 

OOIHD 

0593 

29 78 

32.) 

1G2‘6 

l6olip])ta]ip. 


90 3 

00198 

0688 

29 72 

;)J1 

162-0 

Ortaiie, 


133 3 

0019S 

01)411 

32-6:* 

3G!I 

186-3 

1 lieiissal, 


X0 3 

00311) 

Oiilil 

.9) 92 

302 

9.3-7 

Tiilucil, 

c; 11 , 

110 7 

002 IS 

0.39G 

24 0.3 

213 

118-0 

138-7 

1 llliliyl ii(>Ti/ol, 

I'JllU 

1301 

00233 

0624 

26 80 

32.1 

Oitho xylol, 


141-0 

00217 

OG60 

2f) 73 

311 i 138-2 

Mi'liii xylol, 


13!) 0 

00219 

0.3')0 

26 92 

30G 1 i:<9-7 

1 Vm xylol,. 

1 MI.« 1 

1 l.lS-3 

1 00220 

0.391 

26 99 

308 

110-2 

MIyl rliluiiilo, 

Cjll Cl 1 

1 1.3 .3 

1 00201 

0.301 

19 29 

221 

81 7 

' l^opyl cliloiiile, 

1 


1 “'i 

00271 

1 

0.3.37 

20-32 

2.31 

91-G 

1 Ihojiiopyl chloride, 


30 3 

00271 

0.367 

20 GG 

268 

93-9 

1 IsohuLyl chlorido, 


6^•0 

00280 

06.37 

2.147 

318 

11.3-7 

nitlilormellinne,. 


40 2 

003G3 

0.387 

16 |8 

236 

66-1 

'rridiloniioiliaiie,. 

CUCl,' 

01 3 

00380 

0713 

19-2.3 

326 

84-6 

Tulmchloi'muUiaiie, 

UOl, 

70 h 

1 

00488 

1077 

22 07 

.506 

10.3-7 

KUiyleiie cliloride, 

C.11,01, i 

M-0 1 

OollO 

079.3 

19 38' 

3.30 

86-3 

' Ktliylideiic ehlorido, . | 

1 l'all|Cl.i 1 

f.7 4 ' 

00338 

0G71 

19-9.) 

301 

89-0 

' Tdlrnrlilor ethylene, . 

1 (3,01, 

120 7 1 

00380 

0898 

23 .39 

436 

114-6 

1 Kfchyl hrnmide, . 

C.jll,l!r 1 

3s 1 1 

00328 

0.397 

18 18 

2.3.3 

77.5 

^ Ally] bromide, . 

Cjllsllr 

70-.3 I 

0031.3 

0G3.3 

20 IG 

28.3 

90-5 

^ Propyl bromide,. 


71-0 

0032.3 

OGKG 

21-11 

31.5 

97-0 

laopropyl bromiile, 

Cjllrllr 

097 

00329 

070.3 

21 13 

326 

99-1 

Iiohutyl bromide, 

1 

91-9 

00311 

07GI 

21-IG 

376 

121-0 

Dihromethylene, . • 

Kthylenn bromide, i 

IOU‘5 

00442 

089.3 

20-2,3 

403 

91-1 

C;iI,lJr, 

1310 

00611 

1089 

21-18 

601 

97-0 

Propylene bromide. 

0,ll,Br, 

1418 

004.30 

108.3 

21 11 

.533 

118-4 

leobutyleno bromide, . 

U,Il,Br, 

149-0 

00107 

1271 

27 29 

666 

142-6 


I 
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TABLE LXXi. (2)—eonfmiML 


SnUtuet, 

Ponunli. 

<•0. 

1 

vP 

w 

ed* 

i 

Methyl iodide^ . 

GH,I 

42*9 

0 00399 

0*0639 

16*02 


64*1 

Ethyl iodide, 


72*4 

00371 

0721 

19*46 

318 

85*8 

Ally! iodide, 

Frc^l iodide, . 


102*8 

00344 

0745 


347 

100*9 

C,H,I 

102*4 

00353 


22*51 

377 

106-8 

leopropyl iodidi', 

W 

89*2 

00359 

0816 


389 

108*4 

leohutyl iodide, 

cm 

120*2 

00338 

0862 


436 

128*8 

Methyl alcohol, . 

ciLon 

66-0 

00328 


12*20 


42*6 

Ethyl alcohol, . 

c,u,on 

78*4 

00441 


16*72 

275 

62*3 

Allyl alcohol, 

c;H,on 

96*6 

00373 

0669 

17*66 

277 

74*2 

Propyl alcohol, . 

C,HtOH 

97*4 

004G3 

0869 

18*77 

37C 

81-3 

Inpropyl alcohol, 

C,HfOH 

82*9 

{II 

0928 

18*92 


82*3 

Butyl alcohol, . 

C^HjOH 

117*3 


0883 




Inbutyl alcohol,. 

C.lIfOll 



0987 

21*84 

461 

102*1 

Trimethyl carbinid, . 

CAOU 

82*i 

Hinfl 

1213 

21*96 


ITi^ 

Amyl alcohol (ective) . 

C^HaOH 

128*7 

Bjj] 



456 


„ (illOftiTB) 

CsH^OH 

131*4 


0936 

24*77 

466 

123*3 

Bimethyl-ethyl carbiool, 

an,,OH 






121-4 

Ethyl etlier. 

1 c.ii,6cA 

:i4*8 


0459 

22*41 

217 

106*1 

Acetone, . 


66*3 


0120 


179 


Methyl-ethyl ketone, . 

1 CjHjCOCH, 


mmm 



231 

96*7 

Biethyl ketone, . 

an,COCA 

102*1 

MB 

0533 


261 

117*7 

Methyl-propyl ketone,. 

' CH,(;ocA 

102*0 


0565 

24*13 

277 

Dlaa 

Aceti^eLyde, . 

Gil,coir 

21*1 


0322 

14'71 

124 

56*4 

Acetic anhydride, 

, (cit,co),u 

139*1 

00277 

0G36 

22-93 


109*8 

Propionic anhydride, . 

, fCACO),o 

168*6 


0710 

28*75 

881 

154*2 

Fonmcocid, 

! ncooH 



0639 

11*93 

221 

41*2 

Acetic odd. 

ClIjCOOU 


■ciliBm 

0616 

15*97 

246 

63*8 

Propionic acid, . 

c,H,Conii 

141-U 

00319 

0630 

19*15 

274 

85*8 

Butyric oeid. 

CJllCOOII 

162*1 

■I'lkiilil 

0702 

22*71 

mm 

ior>M 

Imbutyiic acid, . 

G,ll,COUH 

lOt-O 


0700 

22*80 


IgJ 

Carbon dienlphide, 

Cfl, 

46*2 


0478 

15*68 


68*1 

Methylenlphide, 

CH,8CH, 

37*5 

00263 

0450 

17*80 


76*1 

Ethyl Rulphide, . . | 

aHjSc n, 



0672 

21*44 



Ihiophen, . 

1 

cYuh.s.ch:(|;h 

81*1 


0649 

19*32 

285 

84*9 
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TABLE LXXl (S)—41hMintfil Btnustnn and ViatoMy of Uinida, iriuii 

00000323. 


fiabvttitet. 

eo. 

Wator, .... 

96-8 

laopnne^.... 

-12-1 

Trimethyl ethyltiin, 1 

- 20-2 

Fontane. 

- 6-4 

laopoiitane 

- 4-4 

Piallyl. 

9-7 

llexnne, .... 

20-6 

Isohpxaiu', 

16-0 

Upplane,.... 

411 

Isohrpiaiiey 

35-7 

Ortaue, . 

64 1 

Benrol. 

7ri-!» 

Toluol, 

09 8 

Etliyl-lieiunl, . 

77-9 

Orthu xylol, i 

91-3 

Mela xylol, 

70 6 

Pard xylol. 

75-1 

Ally! chlontle,. 

20-3 

Piupyl vhlorido, 

26-4 

lupiopyl chloride, . 

21-4 

Iiobutyl chloride, . 

50-2 

Dichlormetliaiie, 

37-1 

IMutilormethane, . ‘ 

60-6 

Tetioolilonnethanp, . 

104-9 

EUiylene chloride, . 

93-7 

EQiylidene chloride, 

52-2 

TelrachloreUiylone, . 

98-4 

EUiyl btomide, 

26-9 

Allyl bromido,. 

50-8 

Propyl bromide, 

64-7 

Isopropyl bromide, . 

61-6 

iMhutyl bromide, . 

76G 

Librom-ethylene, 

103-0 

EUiylene bromide^ . 

147-8 

J*topylene bromide, . 

144-6 

leobuWlene bromide. 

161-3 

IfeQiyl iodide,. 

42*9 



00292 

00295 

00311 

00299 

00286 

00304 
0031H 
003L2 
00330 
00322 

00336 

00330 

ll(k‘IR4 


00367 

00373 


00331 

00372 

00388 

00377 

00377 


8Mai6r 

HmenUr 

Araa. 



00463 

00455 

00441 

00426 

00399 






BpedJio 

UolarnUr 

Volimw. 


18-69 

06-38 

9B-H9 

110-06 

111-74 

117-22 

130-66 

129-66 

149-92 

149-83 

170-94 

96-23 



128-86 

129-79 

81-64 

88-95 

91-51 


144-03 

63-91 
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TAKLK TJ[Xi. (Sy-eonfinwd. 


Kubatauro. 


Sfiooiflr 

Htdeoulir 


Am. 


lO-S.*} 

0-341 

21-28 ' 

399 

23-18 

' 423 

22 52 ' 

' 417 

24-99 

605 

12-34 

126 

2l-r)2 

296 

17-39 

238 

20-32 

302 

22-89 ' 

376 

23-13 1 

383 

14-17 

ino 

22-J6 

394 

27-34 

642 

1 A..1 i 

1 /III 


Aiwrillr 

Uolaonlai 

Volunia. 


SI-4^ 

9819 

104 

106-!M) 

124-91 


104-74 
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TABLE LXXi (4).—Ohemlcal Btructure and Viaooaity of Liquida, when dnldt* 

O-OOOOBBT. ' 


HulisUiice. 


Bromiue 


Ktliyl Itensol, . 
i Ortlio xylol, . 

' Mnia-xylol, 

I Paro-xylol, 
TrichloT]netlifii]i', 
Totracliloriuntliuiie, . 
Ethyloiin chloridp, . 
EtliyliflpiiB rliloridn,. 
TotrachlnndJiylpiio, . 
Isuhiilyl bromiile, 

I Ihbrornptliylmip, 

I Etbylfiiu bromide, . 
Prupylimp bruiniJe, 
iHobutyJpnp Itromidp, 
Ethyl iixlide, . 

Allyl iodide, 

Propyl iudidn, . 
leopropyl iodide, 
leobutyl iodido, 

Molhyl nlcohol, 

Ethyl filrohol, . 

Allyl alcohol, . 

Prop^ 1 alcohol, 
lHO]iTopyl alcohol, 

Ilutyl alcohol, . 

Isobufcyl alcoknl, 

I Trimothyl carbinol, . 
Amyl alcohol (active), 
Amyl alcohol (iuactive), 
Dimptliyl-elhyl carbinol. 
Diethyl ketone, 
Methyl-propyl ketone, 
Acetic anhy^ide, . 
Propionie anhydride, 
Formic add, . 

Acetic acid, 

I^pionic add,. 

Butyric odd, . 
leobutyric acid, 



Spedflc 

Mnleriilar 

VDliima, 


179»> 

Hi.’) 
iri:i7 Ul-32 
1101 IHIU 
IKG!) 
21‘M 
22-;)7 



104-27 

120- a7 

121- 38 

120- 73 

121 - 37 



I 80-83 
102-01 
110-10 
K2-7a 
»()-G4 
109-11 
132-19 

77- 4» 
90-56 

96- 04 

97- 89 
115-29 

40-03 

60-51 

71-17 

80-18 

82-68 

99-12 

100 - 8 ] 

101-04 

117- 80 

118- 67 

119- 71 
101-38 
103-18 

96-15 

132-04 

39-76 

56-96 

76-16 

96-19 

96-47 

78- 08 
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liAfiLB JXXj,’ -Cfam of flMr of Unit TofanM of Lionil (Tima Ik onll valomo 

of wata* at 60* V. )■ 1.) 

Oaloolatod ftom BoaoMon Badiraod’a tmofta 
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TABLE LEXKi ■^^ffkuloo ud DlStasiflii of Chuwii 

U A-arta of a unall aparton in eiiTalopo eadoaing a hum of gas whiob, u a whohi 
is at vast; 

Naavoraga utnaber of audacolas Jtt unit Tolomo; 

Oaimaaa molaoiihT apaad j 

t]toO| uiimlwr molaoalos wbicli in onit of lima gat to the orifiee-JnAf^ and, if Uia 
eOTBlopa tw thin, it is avidant that tha niunbor of nuleoulea pasaing ttuongh tlio orifioe 
will be oilhor equal to or dinwtif proportional to the number that reach it; that ia; directly 
proiiortional to (L 

Whan any two gases are exerting the aamn presanre we must have— 

and if p,-■ ilniibity of air, and a, and Hj Im the apecific gravitioh (f the gases referred to 
air thus liecomea— 

I a a 
anil a.ff, = a II, 

J I si 

f*o 12 — ^/s,' 

Thrit I'l tho uioloruliit hpeeil, and loiisequciilly tho iiiimiMir of uiolitculoh piis^'inv tJiniiiffh a 
nuall iirifiee iii a tliin Miivelupo overy unit of time, vaupH inrcrHely as tho nqiian* root of 
llu' BpociHc jiiravity: ami Uio iimoa of oHIuk of oqiial volumra will tlieroforo \Ary directly 
an tlie square roots of the specific grayities of the gaM& Taking air as the standard, 
(rrahiini obUiiied the follo\ving i*om])aTaiiTe results — 


If us 


Air, . . . 

Ilydrugtu, . 

Marsh gas, . 
Carbon monoxide, 
Kihyleiio, . 
Nitrogen, . 
<>xygen, . 
Nitrous oxidu, 
('arbou dioxide, . 


Mijiiaie Riwt ol 
Hiwiific Giavity. 


1- 



Tinik of KtHuz of Uuit \ uliiiur thniugh 
^ — 

Diann-out (lIiiHi Tulie. , I’etfomled BrabH Ploli 


1 

0-J77 :0 2037 
0 751) 

0!)h7 

0-9HI 

10:)3-1 0523 
1 lil'J 

r2lC<; 1-24S3 


!• 

0-276 

: 0-703 

0-98T 
0-9^4; 0-988 
1-000.1-006 

1-197: 1-209 


I’olting ^1 for inreseure iior unit area exerted by a gas of tlie sprcilic gravity «(air=°l) 
we have 

and thus from the rate of oiTueion one may calculate the bpooific gravity of a gas. llunbcn 
Cdlculatod the following valiios from the effuaiou speeds:— 

Air «■!’ 

Hydrogen «0’079 

Electrolytic water-gas (211, + 0^) - 0'414 
Oxygen aVllB 

Oarbou dioxide ■■ 1*635 
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&oept in thd case of hyilrogen, ibese vahies agree within some 1 per eent with thoga 
obtained by the usual methods. 

The volumes which diffuse in equal times vary inversely as the square roots of the 
spocifio gravities. The following table gives Qraham’s results, and the values of s and 
1 /i^s for oomparison:— 


Oos. 


wi: 

Volumes 

diffuBod. 

Ait,. 

!• 

1 ' 

1 - 

Hydrogen,. 

0-0694 

3-7959 

3'83 

Marsh gos^. 

0-555 

1-3423 

1-344 

Ethylene,. 

0-972 

1-0143 

1-0191 

Carbon monozidu, . 

0-972 

1-0143 

1-0149 

Nitrogen,. 

0-972 

1-0143 

1-0143 

Oxygen,. 1 

MU 

0-94B7 

0-9487 

Hydrogen sulphide, . ; 

1-1805 

0-9204 

0-95 

Nitrous oxide,. j 

l'5-27 

0-B092 

0-82 

Carbon dioxide,.! 

1-627 

0-8092 

0-812 

Sulphur dioxide, . . 

1 

2-222 

0-6709 

0-68 


Wtieu one gas dilluses Iwaly into another—not being sejiarated from it by any sorb of 
partibioii or diaphragm—-then uccoriling to lioschmidt’s observations— 


Coefficient of diffusion k T^/P very nearly, 

where T=absolute temperature and P=total piosauro of gasessl^ + Pg, the sum of the 
partial prossiires of both. 

0. £, Meyer gives the following 

where D « Ooofficieiib of diffusion, 

9 ^, ^2 = Number of molecules of first and second gas respectively in 1 cm.* 

^ 1 . 82 - paths of A^two kinds of molecules in the mixture. 
8 ,=Oi/Bjmr 8 v'nJ+nJ and 8 j-flj,/»,x,TsVn;+i^ 

where + S 2 ); end ate the radii of the spheres of notion of the two kinds of 

molecules. 

Wliere we have only one gas, ni<»n 2 , - moan distance 

between neighbouring molecules) we have 8 ^ =< 8 ^ = L and so— 

L= l/nTTs*^™ 

If we express X in centimetres, then nX^sl cm*., and, patting m for the absolute mall 
of an iiidividnol molecnle, wo get— 

nm=p and therefore X*psfit. 

We eon' approximate to the value of 8 by means of the fnrmnla, 

8-3i;/pUj 
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®®‘’ “ P'®*®**" ““»• “^ 

L»3i;/1743-437 v/p=i;/581-146575 ^p. 

Having obtained an appioximato value for L and m, ve can easily got fair approximations 
to A, and n. 

Putting = number of encounters into whicb a molecule of first gas enteis in unit time, 

^ » II 91 II second ,, „ 

we get— ” 

D- (a-/8N)(«,n| /Fj + B^Ki/T,), 

where Tj =.»(*i|nin, ^2 + «r2«, ^/T^OS), oni 

r,=w(s?i.3n, ^2+,r2nj ^cij+n» ■ 

Tliis oquntioii (sea O. E. Mf'yor) can be transformod into_ 

J) - (it, 8/i){nj/(A + IjiMi/bj)+ fi2/(A + /»,)}, 

whorn A stands for mr^ B, for 7rs‘n, J2, and IJ^ for ;rs*n, J2. 

■When the two iliffiising gases are, as is almost universally the case in every instance of 
free diffusion, at the s'amo temperature and under the «imo pressure, avo get »», = «„ and tlie 
last cM[Uution becomes— ' ^ 

i)=(i/8»i){ii}/(.TVn-+(i§+*|n, ,y2)+m/(„a ^nj+«“+siii2V2)I‘; 

and if we assume that oiicouiiters between molecules of the same kind have no iiifiuBiicB 
upon the rate of rliiriisioii, this becomes— 

D= ^nj + n|/8wfr2, 

where D depends only on the nature of the two gases, the tempoTature and the aggrecate 
pressure. 

Wait/, gives the following equation:— 

where and stand for the respeebive molecular weights of the two gases, and 

B- (1/4 ^2)(1/ JH, +1/ I 

0 and m standing for the molecular speed and molocnJar weight of hydrogen (or any other 
normal gas). 

Under normal conditions as to temperature and pressure wo get— 

D - (3ir ,/r/8)(^iSr^')/ru^,).[ n >/(!/ ^8, + . 

For experimentally deteimining the value of i), it will be moat convenient to nse 
the equation—.- 

dpjdg^D.d^lda^, 

where p denotes the partial pressure of a gas diffusing freely into another in a vertical 
tubi^ vertical height above loweet pari of tube, and z denotes time. 

VOL. II. 2 u 
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TABLE LXEKi.—Ooeffidoiti of IMAuioii of OuM into one enotiHr. 
Diffoniig Gem. I D, (eiii.VM0>)i Anthoritr. 


Hydrogen into carbon monoxide, 
„ „ dioxide, 


oxygen,. . . ■ 


„ air, • • ■ • 

,, nitrone oxide, 

„ Bulphur dioxide, 

„ methane, 

„ ethane, . . . . 

ethylene, 

Garhon monoxide into carbon dioxide, . 


„ oxygon, . 

„ ethylene, . 

dioxide into oxygen,. 


nitrone oxide. 


,, ,1 m etha n e, • . 

„ „ ethylene. 

Oxygen into nitrogen, . , . . 

If Glll'l ■ ■ ■ a ■ 


0-61223 

Loechmi^t 

64683 

V, Oheimayet 

64367 

}l 

63409 

>. (celo.) 

63836 

■t 

LoechmiiU 

55586 

72167 1 

31 

6810U 

T. Ohermayer 

G7667 


66650 

., (oalc.) 

63405 


63472 

41 

1827K 

Loechmidt 

62544 

V. Olwrmaynr 

45933 

II 

48276 

II 

13142 

II 

14056 

Lo^uhnudi 

16000 


18022 


18717 

V. Uhormayrt 

11639 

1 

II 

14096 

LoHclimidt 

161 

„ (calc.) 

14331 

I> 

13561 

T. Oliermayer 

13433 

>1 Me.) 

13602 

Waitz 

09831 

Inechmidt 

14761 

V. Ohermayer 

09166 

.1 (cole.) 

14660 

Jl 

15866 

l^wchmidt 

10062 

T. Obormayer 

17100 

f| 

17876 

„ (oelo.) 

17763 


17778 

„ Me-) 
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TABLE LXXx,.^)lihiioii OoelHdento of Vaiiou Yuouzb into Air, HydrogeiL 

and Oaibon IHadde. 





Valna of D* ) into 


Vftpmir of 

Molfloalir 

eo. 




Anthoiliy 

Formula. 

Ait 

Hydrogen. 

Carbon 

Dioxide 

Water,.... 

H,0 

n 

0198 

0*687 

0132 

Winkolmaiiu 


49-6 

2827 

10000 

1811 

II 



99-4 

3461 

1*1794 

2384 

1 

Guglielnio 



8 

2390 





16 

2466 



II 



IB 

2476 


1664 

II 

Carbon duulphido, 

cs, 

0 

0883 

0 369 

0630 

Winkolmann 


199 

1016 

4256 

0736 

n 



.32 H 

1120 

4626 

0789 

11 



0 

09960 



Ktefaii 

Bennd, 

Cell,. 

0 

0761 

291 

0637 

Wniktilmaiiii 



19*9 

0877 

3406 

0609 




46 

1011 

9993 

0716 

1 

Methyl alcohol, 

CH,(» 

0 

1326 

5001 

0880 

11 

25 6 

1620 

6016 

1046 

1 



mvim 

1809 

6738 

12.14 


Ether, . 

cn,o 

0 

0776 

296 

0')63 

1 



0835 

3*20 

0.596 

1 



19 9 

0893 

.341 

0636 





08270 



Stnfdli 

Ethyl alLohol, . 

C,H,0 


1016 

378 

06‘•6 

AVinkdnianu 




3806 

0693 

1 




1372 

60.3 

0B9b 

1 



49*4 

1413 

6410 

0986 

11 



63 6 

1490 

6676 

10.11 

11 


1 


1475 

643 

1026 

II 

Propyl alcohol, 

C,TI,0 

0 


3163 

0677 

f' 



66 9 

1237 

48.12 

0901 

1 



89 6 

1379 

6434 

0976 

11 

Bntyl alcohol (normal), 

C*H„0 

0 


2716 

0476 

II 


1266 

.3046 

0884 

11 

leobatyl aleohoV ■ 

C^H^O 



2771 

0483 



66 9 

1068 

4239 

0741 

0 



83*6 

1181 

4790 

0833 

11 

Amyl alcoihol (normal), • 

C,H„0 

0 

0689 

2361 

0422 

1* 

99*1 

1094 

4362 

0764 

II 

Amyl aldriuil (fermanta- 


hon). 

C,H„0 


0686 

2340 

0419 

II 

98 8 

1084 

4340 

0777 

II 

Hexyl alcohol, . 




1998 

0351 

1) 


99 


3712 

0661 

11 

Formic acid, 

0H|0, 

0 

1316 

6131 

0879 

II 



66 4 

2036 

7873 

1343 

1* 

1 
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TABLE LXXz,.-^ronfMtiKl. 



MolfHittlm 


Valuo 0 

f I)/ intu 

Vnvtnna nf 

^ n 



! . 

y BpoQT Of 

FormaU. 

1 U. 

Air. 

Hydiogeu 

Garhon 

Diondr. 

1 AUI>UWribjr> 

1 

Fonnic and, 

CU.O, 

■ 

84'9 

0*2244 

0*8830 

0*1519 

Winkelniann 

Acetic and, 


0 

1061 

4040 

0713 

91 


0 

1066 

4244 

0717 

91 



65-6 

1678 

6211 

1018 

19 



93-4 

1993 

8011 

1356 




98-6 

1965 

7481 

13*J1 

1, 

Propionic arid, 

w, 

0 

0818 

3261 

0576 

19 



0 

0847 

3333 

0595 




0 

0862 

3297 

0591 

II 1 



92-8 

1469 

5856 

1035 „ 



98*85 

1570 

61S2 

1104 1 


m 

98*86 

1600 

6116 

1097 

Methyl acetate, . 

C,HA 

0 

0840 

3277 

0557 


20*35 

1013 

3928 

0679 



46*2 

1126 

4531 

07)51 ( 


Ethyl fonnatfl, 


0 

0852 

3357 

0572 

19 


20*4 

0997 

3868 

0633 




46*2 

110b 

4383 

0751 

Balyric acid (normal), . 

CjlT^Oj 

0 

0528 

2012 

0372 

0 

06b0 

2639 

0176 1 



98 6 

1263 

4905 

0884 



99 2 

0981 

3740 

0691 1 

Inobotyrio acid, . , ' 


0 1 

0704 

2713 

0172 1 

1 

1 

9815' 

1301 

5015 

0872 


Methyl propiouaU?, 


0 , 

0746 

2949 

ori2[i 

11 



46 2 

1026 

4036 

0721 




66 8 

1146 

4564 

0820 


Etliyl acetate, 


U 

0709 

2727 1 

0487 

II 

46 1 

0970 

3729 

0660 


Propyl formate, . 


, 0 

0714 

2811 

0490 

91 


1 46*1 

1010 

3946 

0688 




' 66*8 

1065 

4234 

0738 


leoTaleiic acid, 

Cr,IIiy02 

1 

0 

0565 

2118 

0376 



98*05 

1031 

3934 

0696 


Methyl butyrate, . 

C,II|y02 

0 

0641 

2422 

0439 

|i 



66*8 

1 0994 

3764 

0673 


1 

1 

921 

1139 

1308 

0809 


Methyl ieobutyratp, 


0 

0642 

2568 

0150 

19 



49 4 

0898 

3640 

0630 




66*65 

0991 

3913 

0696 


Ethyl propionate,. 


0 

0631 

2373 

0450 

91 



66-8 

0998 

3M1 

0690 




90*3 

1092 

4019 

0806 


Ethyl butyrate, . 

1 

0 

0574 

2239 

0407 

91 
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TADIiE XiXXKai~~c0n/ini(ft{i 





Valuii of Di (fm.Vwr.) into 


Vaiionr of 

MolecalnT 

Foimula, 

r’O. 

— 

■ — 

-- - 

Authority, 




Air. 

Hyilrogni. 

Ctirbou 

Diozido. 


Ethyl biityralo, . 


9 

G6‘66 

0*0878 

0*3158 

0-0620 

Wiiikplinaim 



96'5 

1064 

4112 

0766 


Ethyl uobntyrato. 

(yii2,02 

0 

0552 

2237 

0400 

12 



6G'6S 

08H1 

3632 

0633 




961 

1121 

4267 

0764 


Propyl propionuie. 


0 

0554 

2121 

0396 

M 



9G’5 

1010 

3861 

0721 

II 

leobuiyl acetate. 


0 

0592 

2312 

0419 

I* 


1 

60-7 

0857 

3416 

0616 




97-9 

1055 

4155 

0745 


Ethyl valerate, 

(VllnO. 

0 

0505 

2050 

0366 

II 



97'i5 

09:12 

3784 

0G7ii 


Propyl butyraii*, 

Wh 

U 

0523 

2059 

0364 

11 


1 

97 9 

0965 

3801 

0673 

II 

Propyl iBobutyrate, . | 

(VU„(), 

0 

0539 

2120 

0388 

II 



971 

0991 

3897 

0714 

II 

Tsobiityl ])Topio]iati*, 


U 

0539 

2120 

0386 

V 



97-9 

0815 

3314 

0589 

II 

Propyl valeiate, 


0 

nlGCt 

1891 1 

0341 

II 



97-6 

0859 

3490 

0629 

1 l< 

Ihiibutyl butynit(>, 


U 

0171 

1850 

0332 , 

1 )’ 



97-9 

0^76 

3415 

0612 

If 

laobutyl Ji^obutyratp, 


U 

0468 

1889 

0366 

1 ’’ 



97-6 

0863 

3488 

0619 

1 

Amyl propionato, . 


0 

0166 

1891 1 

1 0311 

1 

1 ’* 


1 

97 9 

0815 

3314 

0589 

1 1' 

Isobutyl valerate,. 


1) 

0426 

1724 

0305 

1 ' 

i 



97-8 

0782 

3177 1 

1 0568 

1 

Amyl iflobutyrate, 


U 

0123 

1691 1 

, 0308 

1 II 



97-7 

0786 

3182 

0564 

1 


LXXKj.—V ariation of D with Temperatnre. 

D* (l+o/)» 

D,-D,(T,/T.)-./V760, 

where f ie given in millinetrcB of ii'e-cold mercuiy. For the eo-callod permanent gaeee n 
appraximatoB to 1'76, and for the more eanlj liqueflable gaflee to 2. For a range of 
temperature from about IB' C. to 62* C,, v. Obermayer found the following tbIubh for » 


Hydrogen into oiygen, n=175!) 

ear^n dioxide, n • 1 '712 
Nitrogen uayKsn, n=l'792 

O^gen carbon monoxide^ A-r78S 

Air carbon dioxide, /iK-l'BliB 

Carbon dioxide nitrone oxide, » = 2'060 



0. X. gim— 

*-iXi+«rf)Ki+««CKi+o;T,), 

vIWN C denotM Um eohanQii betwaoi tiM nolMalM df the woe gM^ end from flue he 
fthteine 

D, -D^l +«<)l(l+aC‘Kl+0»/T,X 

edteie denotee the coheaon between the duauniler moleenlaiL 
The following ue the valuee of G for aome few geaea — 

Nitiegni, Gb B4 

CuboD monoxide, lOD 

An, IIS 

Oxygen, 127 

Nittoua oxide^ 260 

Ethylene^ 272 

Gerbon dioxide, 277 

And the following ore the valuea whieh have been obtomed by Sutherland, from 
T> Obeimiyir’b data, for G^ — 

Hydiogen and oxygen, G* b 100 

Hydrogen and carbon dioxide, 106 

Oxygen and oarbon monoxide^ 124 

Oxygen and mtcogen, 136 

Air and carbon dioxide, 260 

Garbon dioxide and mtxona oxide, 360 


LXXl— Molecular IMmenBione Mean Free Path, etc; 

If, m a gas of uniform deiiuty, 

mean distance between neighbouring moloculaa, or edge of elemental 
cube contiuning one molecule, 

BBrailiqa of sphere of action of molecule, 
n -niunber of moleculee lu unit volume 1 
Mb molecular weight of the gas /** 

then nX' B1, and pX*Bm 

Now, if we ronaider all the molocnlea of such a gas to remain at rest, and one molecule 
to be projnted into a mass of it, the length of tlie path which this molerule would 
piobably traTcne without having an encounter with any other molecule would be— 

y,-X»/vri. . (1) 

Should all the molecules be movmg with velomhos equal in all directiona, then— 

E-3X»/4ir**, (2) 

With unequal distribution of valomtipa in accordance with Maxwell’e law, then the mean 
free paSi would be— 

8ibX*/*s*h/2, . , , , (3) 

or, applying van dei Waola’s oorieotion^ 

8-(X»-J«»)/^ve*, ... (4) 



m 

b iimiiigBtinR Uw nlni ol Um ooefioant of UcMon ia ■ gu^ «• van it the 

«spNiriaih~ 

irvfflTT/4>i*«/a\*U/4n* ... (5) 

and this, in Moordanoe vith equation (2), gires u»— 

.... (6) 

an eipmrion aiactij aaalegona to that foi the preawie p ■* bl¬ 
under a ptennia of 760 mnu. of mereury at O' C. thia^ as already aeon, vatka ont to 

I,. 681-146575^^1, ... (7) 

From equationa (3) and (0) we gat— 

,-p8,U/2V2. . . . . (B) 

And under tha aama conditiona aa m (7)— 

7*616 397966 ... (9) 

Eqnation (6) u eqaivalont to 

7-0 36i8aanpQ]f, . . (lO) 

and (h) to 

7*03W470pOilj.(11) 

0 E. Mpyer givea— 

7*fcWinUL'>iKpOI^ , . (13) 

and by means of rathor complex formula*, etc., ho and Conran have arrived at the value 

a*0-30n67, . . (IS) 

(8m 0 K Moyer’a Kmelu Tluonj of 0am, Engl^h Edition) The rompiler gate a 
slightly lover value—about 0 3090bU—for k, but the dittcrenco u quite inaigniBcant) u 
ve may accept 

7>.030067pnL, .... (14) 

aa a very dose approximation to tlie truth 
For normal prewute this uoiks out aa— 

7-497 110377 . . (16) 

L - 0-00301041287/. . (16a) 

Since 

pmwftfifB, 

va may write (14) in tlie (olloviiig form -— 

7-8px(0-30967L/*O), . (16) 

or 

7-0-76867iiL/I1^ .... (17) 

From the approximate valnea of the free patha we get 
from (6) and (10), 

from (8) and (11), 


f-37/pU-2-763967/pQ, . 

2 .,y/27/pn-2-605887/^10,. 


(18) 

(19) 
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Putting iVn for the moleeuler nreight of giu or Taponr when 2, 
tnd jn„ II 0,-=32, 

w« get at 0* G. — 

n'-.23!)628iU0-’i 210367-3117/ 

and therefore _ _ 

In,-0‘3!)9!)2i/ or very nearly O-Siy/^/Rn i 
«o-300Br>,/^'i3a[„, . (i9o) 

Since r, the radiiw of the ephero of action of a molocule, uuet bo equal to tlie diameter 
of the molooular ephero, we get— 

Q=the Alim of the diametral scctioiib of all the molecular Rphiiea eonUineil in a 
unit voIume = n XTf-'t, . . (20) 

And, taking (3) ae nuIRriontly near the tniUi for all purpoww, iva ({ot 

mX*-=« ire'’i^2L-'= 1, . (20n) 

and ooneeqncntly 

Q-1-V2L-0-17677117, L. (21) 

With equal dietrihutirm of fijmedh, wo get, in aecordauce with (2)— 

Q-3,161.(“Jltf) 

Q„-t|-.’}8U113,^|«„ ,,, (21/.) 

Putting 

b the apace aetually orcnpied by the » mul.'culor apherea in a unit volume of 

gBaaeJiiB-r* . . (22) 

and in accurdaucc witli ( 20 . 1 ), 

«*«irs®v2L-6b,^2L=e-4852Mbl^ (22«) 

LoeehraiiU lioh railed b the rm'^lrffiit of ntw/i’niaiiM It denotes, .irenrdiiig to our 
preai'iit iiutiune, tlie Muallcht upocu iuto nliicb it would he jiusdlile to coiupreMi the 
quantity of gas in a unit volume. If we iniupreas a uas of density p inilil il eondeiiMMi 
into a liquid of density d, we have then 

(23) 

For li large iiuziiheT of ^ubAtauePM tf and fi iiave 1jr*rii rxpf'nmpiitnlly aKccrtAined; for 
all gospfi and vbjk)uth we can make rloar approzimatiuns In p h oiu thi< following pquatione:— 

p - IHi, X Q-omiim |itu X OOOOU41 mom, (24) 

and the valupe of v may be calciilatcNl directly 11*0111 the values of L, fd, and J, in accord¬ 

ance with the following exiirrSHione:— 

5 - 0Of)(l38126O7L^H/'^* 0m'J7h^Uiy2Lfl!I,^ 

The correction mode m (4), i.p., X7r?®/6a=/' n in Van dei Wauls n equation, fto 

. (2h) 

and we get approximately— 

s = W.x(3V2;J), . . . (2B) 

If the value of h has been determined for u unit prcsHiiro, llie lael equation becnmcH— 

s«;>&Lx(3^y2,2), . . (26a) 

In the expression i 9 = 0’30967pLt2 we have two magnitudes, yj and O, which are 
independent of tlie pressure lu and .u- p practiu.illy varies directly as wo have— 

L oc p~\ 
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If wo know tho value of L under one proHsurOi we oan calculate tlip valupe for all other 
preeeures, and thus (26a) hpcomes available lor the compubation of the value of v under all 
conditions. This equation (2G(i) pyos only rou(;liIy approximate values for 9 , and there 
are good reaHoiiH to Mieve that the niultiplier 4 in (25) is considerably too high; indeed, 
ttie investigations of CliiUsiuB and Jager point to the value 5/2. So 

6-5to/2, 

and 

5 -(24^2/10)51=6 . . (27) 

3^2/ 2-2*12132034 
24^2/10 = 3'3U411255 

Dorn has applied the formula of Clausius to the ralrulation of 9 in some instances. 
Assuming the molecules to be spherical 111 Hlmpes and perfect coiiducturs of electricity, 
ClausiiH iiiulb that 

K - the dielectric rapacity (1 + 2v) ^(l - v), 

aud therefore 

u-(K l)(K + 2), . . (27fl) 

Losdimidt’s equation (22ri) then bocoiuph - 

9-C^'2L(K-1) (K + 2) .N JhD2slL(K* l)/(K + 2), . (28) 

According to Maxwell, if /a e index of refractinn oi the gas, then— 

v-(m'- 1)(,*’+2),. . . (2ea) 

.iiul 

rile values calrulatid accimliug to (2h) aud (2Ma) will be innililnwiT Ilian those calculated 
acroidiiig to (22a), (26), and (27) 

•l.igiT, diMioiiiig the velocity IT by r, I by f, and 9 by 17 , employs the following 
approximate equations:— 

5^(1 - (//TTir*) WTrrr'^ 

/ - 3/ twTTtr’ 

5=1 ,y2/nrcf^ 

/“ 3ij'pr 

Q-s- WTro-'^ 4 3/165 
tr — SW^2hi 

We have 110 certain and definite kiiowledgp of the relation between the iGuipcTaiure and 
the value of Lj at most L can only vary directly as the aKsoluie temperature, and in 
general L cliaiiges mure slowly than T. Winkelmaim employs the foimula -— 

I^-io^(l -l-0-0040(l+^)(l +0'00164/)^ . (2B) 

For substances which are gaseous at ordinary temperatures iiuilor atmospheric pressure, 
ti 0*003665 gives the best resultn; and for substances that ore nut gaseous, under such 
cundibions a 0*00367. 

IHilliiig 1 '7 mean duration of interval between two successive encounters of the same 
mnlecule, we get — 

I-L/O-X'/Vairs-’U . . , . (30) 

and putting Fs I/I b average number of Rnaouutrrs any one molouuln t.ikoH part in in I 

eeoai WB gpt 


r-./2iiv^nN-fi/L, . 


(31) 
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TABLE LXXv.—'ValuoB of d, v, L and r, (0. E, Mnyer*!* palriijatioiui.) 


SuIMaik p. 


V 

h 

5 

Hydrogen. 

0-07 

0 00203 

0*0J 78 

0iV306 

Nitiogoii, ... 

0905 

219 

095 

176 

Oxygen,. 

1-24 

182 

102 

157 

Chlorine. 

1 ’ 6 C 02 

301 

046 

117 

Uydrogeu rhlorido, .... 

0 908 

■282 

071 

170 

Water vapoiii, . 

rooo 

2 H 2 

071 

170 

llydniGieii siiliiUiflr, 

0-9 

267 

061 ) 

1.36 

('arl)iin (UdkiiId, 

1 057 , 

293 

oori 

162 

Niirou'^ iixiila, . 

1 -OO.! 

311 

(ig:j 

171 

Sulphur ilioxKle, 

1-49 

303 

017 

121 

Oiiihr)u diRulphicle, 

1*29215 

415 

0290 

102 

1 II II 


!■ 

02 :r> 

090 

1 Vmmoniii, 

II0951 , 

173 

071 

101 

*'‘yaniigeii, 

0 hGG 

42i 

040 

111 

1 MethiUie, . 

0*114^ 1 
1 

206 

U80 

181 

Meih>l eliliuiilr, 

0-9SS1 ' 

im 

041 

138 

1 rhliirufunii. 

15201 

5 : 1 1 

024 

112 

1 KUijleiie, 

0*414 

477 

042 

170 

Klhyl phlomle, . 

II925 


036 

149 

liMUZOl, . .... 

0*899 

G12 

022 

113 1 

1 II • 

I* 

1 1 

11 1 

019 

099 


0 8125 

! 503 

02 G 

111 

1 Miahyl alcuhol, . 

0 790 

284 1 

0361 

087 

' Kthyl „ 

0*7111 

409 1 

0273 

095 

, I’ropyl 

0*8205 

516 

' 0203 

089 

1 Hutyl alnoliol, 

0 8239 

633 

0164 

088 

1 Kiibiityl „ 

0*8168 

6.39 

0168 

091 

1 Miyl ether, 

0*736 

709 

0197 

119 

1 Amyl ulcnhol,. 

0*8296 

748 

0139 

088 

Hnxyl. 

0 8333 

1 

863 

0111 

081 

Vurmir acid, 

’ 1*216 

260 

0403 

089 

Aeetic „ ..... 

1 08005 

392 

0*297 

099 

Mutliyl f 01 mate, 

0 9928 

426 

0312 

113 

Propionic acid, .... 

0*9961 

521 

02*27 

101 

Methyl acetate, .... 

0*906*2 

546 

02*24 

104 

EUiyl formate,. 

0*9447 

552 

021*2 

099 

Butyrie acid,. 

0*9886 

628 

0166 

088 

Methyl propinnato. 

0*9573 

618 

0191 

105 

Ethyl acetate,. 

0*8981 

691 

0173 

101 

laovaloric acid, ..... 

0*9467 

760 

0124 

080 









TABLE liXXii —ronftmietf 


HuMaiipfl 

d 

V 

1 

1 

Methyl bulynte, 

09475 

' 0 00759 

00(0153 

00,099 

„ isobutyrato. 

09056 

794 

0159 

107 

Ethyl propionate. 

0 9139 

787 

0152 

101 

Propyl acetate, 

0 910 

790 

0196 

131 

Isobutyl formate, 

08846 

SIS 

0201 

141 

Ethyl butyiato. 

0 8978 

911 

0137 

106 

„ laobutyrate, 

0890 

919 

0141 

112 

Propyl propiODBtn 

0 9022 

907 

0130 

100 

Ethyl ralerate, 

OH94 

1025 

oil!) 

104 

Propyl butyrate, 

OsThO 

1043 

0122 

108 

Irohutyl butyiato, , 

0h7!lh 

1154 

01117 

1>5 


Fiom tlio VRlne<i ipTcn on p i2b for the quantity h, van dnr Waals hu calrnlateil the 
valuis 1)1 s for— 

Alt. 00.^0 
(>0., C3 
II^ 40 

An pointod out by Roth, I la nut an abeolnte conalaiit, but vaiiui to a ooimdarable 
eztwit viith tlio teni|M‘ratnre, and any values caltulnted from A can be but loughly 
approximate at beet As hist approximations, the following values fui v, calculated 
from Uie values i/i m Table LXIX, may be of inteiest The values in column A are 
calculated on the hypothisie tlut 6 *4)1* (12 ^/2/ir)v, and those m column B by talting 
b>(6/2)h>(6s/2/2)r)v 



TABLE LXXn,- Values of v calculated frnm Critical Volume. 



Viiluei or Vi 


Values of Vs 

SnhnfAfiiiA 



fln Kfl ka.li INI 



MUl iBiWllirc 

A. 

B. 

DUUlWllCVa 

A. 

B. 

Nitrogen,. 

1 ) 000284 

0000461 1 

Methyl-ethyl etlier, 

0-000539 

0-000862 

Oxygen, . 

219 

399 

Ethyl ether. 

0823 

1317 

UiomiiiH, . 

373 

697 

Acetic acid. 

0407 

0662 

Carbon ^‘oxide,. 

407 

G53 

Ethyl formate. 

0602 

0963 

Nitrons oxide, 

296 

474 

Propyl „ 

0742 

1188 

Nitrogen peroxide, 

253 

404 

Isohntyl „ 

1056 

1688 

Snlphur dioxide. 

363 

680 

Metliyl aretnte. 

0692 

0946 

Ethylene,, 

351 

663 

Ethyl „ .* 

0754 

1206 

WahT, 

23B 

381 

Piopyl „ 

0903 

1 1446 

Carbon disulphidi^ 

592 

948 

Ibobutyl „ 

1069 

1 1695 

IteiiEol, 

605 

968 

Methyl propionate 

0755 

1208 

Ethyl oleuliul, . 

1 440 

701 

Ethyl 

' 0914 

1463 

Projiyl „ . 

' 597 

950 

Methyl butyrate, 

1 0898 

1437 

Etliilene rhlnride, 

1 606 

970 

Ethyl 

1 1067 

1707 

Rthylidene „ 

600 

970 

Ethyl jwhutyrate, 

1070 

1713 

I’lopvl 1 , 

Oni; 

970 

1 Methyl valerate, 

1057 

1692 

(liloibi‘ii/ul, 

726 

1160 


1 



It vill bn that tliobe valau are much Inwer thau thone arrired at by other methods, 
hut they will Iio found in elnspr ngreomeut with thnw calpulated fiom oloctiical and 
nptiral data 


TABLE LXXo —Values of b, v, etc., for some difficultly Liquefiable Oaaes. 
(From the data supplied by BamHay, Dewar, and others) 


ur-titiitDri 

n.nIuiKPoinl .iBnilllig 

oil Abiolntc B,,,,,' pPouit uniler 
Htiln. 7aoii.n» 

J'lcisiue. 
1000 S. 
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The nuioiibeis in thier third ecduuiii havo been oalcalated from bhe moleiaulaT wel^liiai 
and the Tallies of h and v at the various boiling points may tlierefore be considered os 
Ipweat limits of possiblQ values. 

ikB ekoeediugly high values obtained by 0. E. Meyi^r and others for $ and other 
Mnstante of hydrogen are evidently erroneous] h and v at boiling point would naturally 
be large^ but so also would n, and from the physical pioperbies of hydrogen wo should 
aipeot c to be CM)mparatively small. 


TABLE LXXp.— Molecular Volumefl, etc., of Liqnidfi. 

As far back as 1842* Kopp pointed out the dopcndenco of the Molecular Volume” 
on the chemical consbitution, and since that time a great deal of work has been done, 
having for its object the determination of the laws which connect the molecular vuliimeH 
of liquids with their chemical constitution. The comimring of the values for ilitferent 
liquids has been facilitated by calculating the molecular volumes at such temperatures as 
would give corresponding values for some important physical constant of all the liquids 
cpncenied, e./;., by taking density of the liquid at its kiiling [lioint under atmoKplieric 
pressure, wo get the values of ffljil for aU liquids when they have the same vapour 
pressure. Possibly more accordant results would l>e obtained if wo could find d when the 
viscosity was the same for all the substances concerned. 

Taking the weight of one atom of hydrogen as our unit for |R, then the space occupied 
at 4** C. by this weight of wafer will be the unit in the values of the molecular volumes; 
or if |E be considered as the “Mol” or gramme molecule, thou the molecular volumes 
will be expressed in centimetre cubes. 

The liquids experimented with have been mostly organic compounds, as the paucity 
of the elements entering into the formation of these has greatly facilitated compariaonR, 

From the results obtained by ivopp and subsequenb invesuig:itor.s, Lolihar Meyer 
ooncluded that “The atomic volumes of elements (at least several of them) in their liquid 
oombinations are proportional to the spaces occupied by their atoms in the gaseous 
state.” 

H. Kopp found that the addition of the group CH,j to an organic compound eoriesponded 
to an increment of 22 in the molecular volume; thus 

A 

Formic acid, . 011202^^ 41*8 

Acetic acid, . 63*5 21*7 | 

Propionic acid, CgH,, 02 = 85*4 21*9 ■ mean 22 

Butyric acid, . C^Hf^O^slOT-S 22*4) 

Also that the atomic volume of carbon is double that of hydrogen ; for 

OcUne, . . C8l£jgsl84'6 

Cymol, , . CioHi^=5l84'6 

and therefore 

C2':sH4v 

and in this way he inferred that 


C=ll, and 11^5*5. 
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Tlio followinir Tslnni fui the atoiuir volumee in liqnidi at the hoiliiig puinte tlieraof 
hare lieen wtopteJ by varioui inveHti({Uun ~ 



^ Kepp 

Iioscliniidt 

Losseii 

Tliorpr 

HydfOffeii, 

53 

35 

.lOI, 5 225 
10 1, 10 11 


CVbon, 

n 

J4 


NitrogBii (in amniuiiiaa), 

1 2 3 


7 


„ (m C\ group), 

' 17 

1.1 



„ (in nitri»drri\atnpfc) 

b6 




Oxygen (liy»iiox)lii), 

7-b 

11 

101 10 15 


, (raihuxylii), 

1 hiniiiii*, 

12 2 

1 



02 

Nilicoii, 

U 



10 

Vhos[iliorns (riiul), 

25 1 


2'» 'J 

2*) .1 

„ (IViitidi 



10 1 


Sulpliiii (0 -S» 

22 (• 

1 

Ji'i 

22 (i 

n 

2S ii 

2G ' 


2''(i 1 

(liloinii, 

22 s 


22 tH 

22 7 1 

lit iiiiimi, 

25 

21 h 1 


12 7 

V 111 LilniuL, 




ill 1 

ChiMmium, 



1 

1 >l 3 

/itK, 



1 

1 40 1 

\iM nil, 

2li 



20 1 

Jlrniiiiiii (iSr ) 




110 

. (lii) 

Tin, 

27 s 

1 

2'l 1 

J"*! 

40 




\iiliuunn, 

.H 



2K(| 1 

1 idiiK, 

27 ) 


2') (5 

1 26 1 

f N 

3^ 

2S 


1 

N'O. 

11 


' 121. 

12 

HI. 

'22 


1 20 '1 



Tll1l^ fin a Iiiui|iijiiii I nl Ihp furmiiU C^HoO , ahem () denoti Iiydroxvlii ■ixy.'Pii 
01 iixv'ui iiiitiul by oiiQ bunil only to nm lubun atniu, nml 0 iliiidlis i ubuxjlu nxyisViii 
1 1 , uxj^pii ilouhly linked to one latbou aWni, no (;et, uiim 1 in{; (■> K. iip 

\ 1Ij-» O.'iy + TS +123» 

Lossen hn^ emplnyul foimulK, eU , that difln lonHulei ibly ftom those of Kii])|i, thus for 
Uip acids Olid LstriH ( II, 0, be Audi that 


62 7, 


end eni]>]nye, for tlip gunpral ralculation of moliuul ii voIuim‘\ the iijuitioii 


Moleriilir roliiine of C,ll,,0 

C27 + (» 2)209 + (i + * + Z + 




-63 7 + (»-2)2U9 + i(fi-3)^. 
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He fflodi6es this expressioa m sersnl wajs so as to znske it applicable to ditfersot 
classes of oompouDds; thus for Maturated compounds 
Molecular volume ot (\lfnUp 

« 10'4Sm + 5*226m + 10-46p +Mn - 2)^ 

-r 10-16(w +p)+fi-08m+0-23n\ 

For unsaturated compounds:— 

Molecular volume of OhH||Op(/a) 

- 10-4B(ifc+p) + B-23BW + J(n - 2)> +1 ■Bp, 

where p represents the number of hydrogen atoms required to convert the formula into 
tliat of a saturated compoimd. For alcohols this formula is best written as follows 

Molecular volume of C\ITm()p(p) 

=» 10 1(«+p) + D'05m +J(»- 2)® +1 35p. 

A still more general form of the eipresbion is 
MolecnLir volume of 

- (10-24 ±0‘54(»+p) + (B12±0*2Ba*)TO+J(fi - 2)®+ l-4p, 

where sr is a number varying between 0 and 1 for various homologous scries, but remaining 
constant for members of the same series. 

Traube conriders iliat the so-called Atomic Tolumesare made op of two distinct 
portionB^(ri) tho space actually filled by the material nucleus or atom, and (/;) tlie apace in 
which this nucleus performs its oscillator or other iiitumolecular movements , a proUbly 
remains constant under all conditions, but we should expect b to vary considerably with 
the nature and intensity uf atomic movements. TIuh investigator has found that the 
sum a+h does vary considerably for various elements, e.//., for N in several piimaiy 
amines a + but m tri-isobutyl amine a + for The molecular volume 

C jd he considers to be made up of the sum of tho atomic volumes and a magutude which 
terms the Co-volume," varying with the temperature, 

Co-volume (of liquid or solid) at f* C. -> 24*B(1 + of), 

a here a^eoelficieDt of expanbioii for gases. At 15” C ths value becomes 25*2 practically. 
Traube has given us the following values for the sum of a + ^ at or near 16* C. 

H = »1. 

0= 9-9. 

1'5 in primary amines. 

N= 10'7 Peiitavalcnt. 

N * 8*5 to 10'7 in nitro-derivativea. 

N-13 (about) in some tertiary aminse. 

0-» 5*6 Doubly linked to carbon, either one or two C atoms. 

0^ 2*3 Extra-roflicle. 

Os 0-4 in nHin0-C-0-H,atc. 
rsl7*0 Tiivalent. 
r--2R*5 I'entavalent, 

Hsl5*6 Rulpho-hydryl, sulpho carbonyl. 

8:? ID to 11'5 united in oxygen, 

CU13-2. 

Bts17-7. 

Iw21-4. 

CHa=16-J ; lB-97 @ 0"; 1M3 ffl lOO’. 

CMsl3-2. 
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I^ubs’s lonnola for the molaonlu volnme at IS'C,u 


■Sum of atomic volumaa+26‘9. 


On liqnefartinn we know that many BulwtanGM undergo polymoriBatiou, anil if we 
deduce JK (mm vapour dennty, etc., we have to lememliec wal 


and 

or 


M-moleoular weight of liquid anjll, 

M/rf,| ■- {n X aum of atomic volumes u vapoui mol)+ 26 4 
JM/'fu " 2 (atomic volumoa)+26 9/n 


From thii wc ran determine the " Awocutum Factor ” n, , the mean number of 
gaeeouh partideh that rombiiie to form one liquid pailicle 
Tmiibo's valuei for n aic — 


For Aietir oud, 140 

Ethyl alcohol, 1 61 

Methyl Mcohn], 1 6G 

Formic acid, 1 G7 

Ulyrniinp, 176 

niyrol, 2 00 

Water, above S 
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TABLE LXXi’ -Comi»ri«m of Kolecukr VoliimM in the 


Name 

1 Foniiuh 

Moiling 

Pmut 

l)i nbily at 0" 

Density 
at Bulling 
I'bint. 

'Water, 

H,0 

ino*r 


1) 96866 


100 3(7i>si; 


, 0 9688 

Broniiui, 

Cubon ilisnipliiili, 

Bio 

5» 27 

81BB28 

1 OHSIS 

08, 

47 




46 04 

129216 

1 22242 



4rt 





43 

1 

1 2178 

Nitiii jieioxi In 

NjO, 

21 6 

1 4)03 

1 48938 

Snlpliui liovul 

Sf> 

-8 

1 


„ trioiid*, 


47 

1 


„ chlniiiitf, 

S,C1. 

I’B 1 

1 70941 

1 19201 

Thiniiyl chloride 

80(4 

“B H 

1 67071 

V62143 

OliliJiMiilphonir m vI 


li.' 1 

1 78471 

1 rii'<7» 

Sulphiiryl i hlnri le, 

«() (1, 

8/4' C 

70 

1 7(iSU 

i. bCiiJii 

Pyrosulphiiiyl ehluriile, 

!« « 

1 8 iS4b 

L 60b1i) 

Phoaphoriu tnchluriiU, 

PCI, 

7H 





7U 

1 61^78 

1 46S45 



7b 



, liibiiiiiiidL, 

PBr. 

poll 

172 0 


. 46641 

uxjdiluiide, 

107 21 

JIO 

1 711)1] 

1 'Uybr 


„ sulphuohloivlr, 

vm^ 

us 1! 

1 b(B2*) 

1 16'i66 

PllMJillltl >11)1 OHIO 
chloiide, 

PCH^LBi 

P7 b 

2 120B5 

8)841 

Aiveuir tnchlmidc, 

AsCl^ 

in 5 

111) 21 

2 2050'! 

1 91813 

„ tiUliiOTUle, 

Asp, 

^0 4 1 

2 0659 

2 4197 

Aiiliinon> tiidiloride, 

SbCl, 

222 

1 



„ tiilffumide, 

SbBij 

YOU 

m7 0 

1 


Yftnid}! (hloridi,. 

127 2 

1^0681 11 63073 

Ohiomvl „ 

CrOJ'U 

H 1 CI 4 

115 9 

1 96101 

I‘7j7HO 

Biluou ttlrathloTidbj 

69 



57 T 

1 '12411^ 

1 40294 

„ tetrLbioiniili, 

BiBr. 

153 


Titeniuni ti liti hlondn, 

Till tctrachloiiilp, 

TK I4 

11b 

126 4 

1 7ti041 

1 

16*2288 

SnC]4 

115 

Vakrylene, . 


118 -9 

2 27876 

1 97813 

CniP.C llJjCH, 

41 



88 



SecouiUiy [lentanB, . ' 


36 -6 


0*6,167 

(LUjl^n ( TljOHi 

81 


6182 

Uiallyl, 


59 1 


1 


59 0 

0 7074 

6508 

1 

NoiidbI heiano, 


69 8 


0603 

cn, Gii,OH/^n^H,( n, 

68 7 


6148 

Dl-lHOpin]jvl, 

(cji.ijUi tniLii ij 

09 

6768 

6120 

68 

6329 

6236 


^ 7^1* 

91 


6060 

Eth>l amyl (I'lo), 
Oaiiryleue, . 

1 

CH,(pi^)jCfl(riu, 

98 43 

00 8 

128 6 

70048 

8M02 

018K9 

01006 

6J00 


liquid ud Gsaeooa States at Vormsl Bofling Foints. 


Vf=:Voiimltiplied by 

MulucnlarVoLuinf 
at boiling Point. 

bat 

Boiling 

Point. 

Oat 

Boiling 

Point. 

i 

Lirjmd. 

CjOKCOIIS. 


18-8 

20865-8 

0-11^0029 

! 0'0^466 

K 


18-78 

29865-6 

0627 

0464 

s 

1 + ■0il0«218i+ -OaSOSSt’ 

fKi’48 




Th 

1 + -0^11398^ 1- •!)(] 3707/*+•0,19128/* 

62'2 

25621-0 

2428 

1797 

P 

1 + ‘0,1160.10/ + ■0,11102I/>4' OjlT^O/* 

62-11 

25541 -8 

2432 

1801 

Th 

1+ ■0,115001+ •0,U1021(»+ ‘0,174751* 

62 

25541 -8 

24 27 

1797 

B 


62-3 

26301 ‘6 

2462 

1823 

K 

1 + ‘0,15911- ’0,8970151*+ ‘0,21681* 

V„ iiuteiiil nf V, 

63-95 

23588-1 

2711 

2008 

Th 

1 r ■0,140038(l + -26) + '0,223876(1+20)*-•0,496759(1+28)' 

43-0 

21318-0 

2069 

1532 

P 


44-1 

256-21-9 

1721 

1274 

B 

1 + •0,9691/ - •0,38191'/+ •0,731861“ 

‘JO-28 

3-2016-3 

274:J 

2031 

Th 

1 -1 •0,1161491+ ■0,914I8/*4 0,95368/* 

94-37 



1 

Th 

1 r •0,90.105/ ( -0,118847/* 4 ‘0,23943/* 

7:V05 

34293-5 

2188 

1620 

Th 

1 + -0,12:1065/ i- -0,76376/* + •0,14.187/' 

86-29 

-27463-5 

3142 

220!) 

Th 

1 + •0,968801 + 0,8070981* + 'O-l 8623/" 

i:t3‘6.1 

33036-4 

4043 

2993 

Th 

1 4 •0,11288191+ •0,87238/*+ ■0,179241' 

03-9 

-2S104-1 

3341 

2474 

P 

1 4 ■0.jll5921+ •0,118371*+ 0,80291' 

03-34 

27948-9 

3340 

2473 

Th 

1 4 'll,! 139871+ •11,1668071*+ •0,4012/* 

93-4 

‘27043-9 

334-2 

2475 

U 

1 1 ‘0,941171+ •(1,6429921* 1 ‘(LlhgR;!/:' 

in.«-2S 

35702-7 

3033 

2-246 

Th 

1 ■! •0,1064311+ ‘0,112661*4 •0,5299/“ 

101-37 

30114-5 

3330 

2m 

Th 


101-8 

3066>;-3 

33-23 

2461 

B 

1 4 ■0,1009491+ •0,055821*+ •0,47455/* 

116-11 

31877*0 

3642 

2697 

Th 

1 + 0,100618/4 ■0,4905301'+ ■0,44065/» 

107‘38 

32876-2 

3206 

2419 

Th 

1 + ■0,979073/+ •0,96694821*+ ■0,177721* 

04-8 

82547*1) 

2913 

2157 i 

! P 

1 " 0,99134/ + ■0,849141'+ -0,276611' 

94-27 

3.'-2S3-7 

2920 i 

! 2163 : 

Th 

1 ►‘0,1443/+ -0,2971* 

63-84 

26694-8 

2017 

1 1403 1 

Th 

V„ iiwtead of V, 






I + ‘0,8064(1 - 73) + 0,1033(1 - 73)“ 

100-7 

80714*2 

2536 

1898 1 

P 

V„| ilMtMd of Vg 






i + •0,576(/ - 90) + ‘0,1346.1(1 - 90)' 

116-8 

43877*0 

2602 

1971 

P 

1 + ‘0,9652381 + -0,89826/* + -OiSlOl 631’ 

106-25 ■ 

321.143-6 

3316 

2455 

Th 

1 + -0,958601 + •0,107371* 4 •0,19821= 

88-21 ' 

31l:iB-7 

2S33 

2098 

Th 

1 + ■0,1291]1W+ 0,2184144?+ 0,4036421' 

122-1 '3658-2-7 

4593 

3401 

P 

1 + ■0,1830951+ 0,280978?+ -0,21568? 

120-81: 

■4!647'^-fl 

4564 

3380 

Th 

1 + ■0,062571 + •0,75674?+ 0,2921? 

144-3 I 

34100-3 

4211 

3133 

P 

1 + ■0,942.1691+ ■0,1345794?+ -OjaSSl' 

126 

32748-1 

3047 

2849 

P 

I + ‘0,962612/+ -0,605528?+ ‘0,6180.12? 

124-47: 

32780-1 

3707 

2811 

Th 

1 + ‘0,1132801+ ■0,01171?+ -0,76798? 

131-4 

31066'S 

4230 

3132 

P 

1 + 0,1160651+ ■0,84817?+ ‘0,7727? 

181-07: 

3U078-6 

4231 

3183 

Th 


104 

25141-5 

4137 

3063 

B 


112 

24500-0 

4571 

31*105 

B 


109-05 i 24789-2 

4436 

3284 

S 


117-17 

24340-8 

4814 

3565 

8 


126-5 

26.190-7 

4757 

3522 

B 

1 + -0,184234- *0,84839?+ 'OfSSaOS? 

126‘7 

26606-7 

4724 

8498 

Z 


125-82 

2660G-7 

47-29 

3502 

S 


139-72 

27.159'4 

51117 

3782 

s 

1 + ‘0,129484+ ‘0,14741?+ -0,12363? 

139-8 

27383-4 

5105 

3780 

z 

1 + 0,181474+ -0,16210?+ 0,26691? 

136-3 

26502-7 

5143 

3808 

z 


165 

20145-0 

5661 

4192 

Sr 

1 +‘0,1810284 +-0,11188? + 01,1174? 

162-56 

20761-5 

5462 

4045 

Th 

I + ‘0,12894/+ ‘(l^1193]8?+ 0,1306? 

101-98 

29088-9 

6568 

4123 

Th 


177-22 

31747-2 

6582 

4183 

S 
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TABLE LXZv. 




Boiling 

Point, 


Ihinally 

Nttins. 

Fonnuli. 

Dunaity at 0". 

at 

Boiling 





Point. 

Di-iiobai>'l, . . 

(0U,)yCH.CHr 

IQR 
lOB* C. 


0-6167 



108 *6 

0-71110 

01648 

Dtomylnie, . 

C,,H« 

160 '8 


MIS 



16B '0 


818t 

Beniol,.... 

BO 





80 ‘1 


Bill 

^uol,.... 

OtH, 

108 *2 


7780 

HmhydrntoLuni, . 

a,M,;G.H,GIT:UH, 

B7 

7741 

6896 

PbniYl BcetjrloDBj . 
Styrol, . 

HI '6 

144 

04058 

84832 
7820 1 


146 *2 

9251 

7914 

Ortho lylol, . 

f’.Hu: p|Hj(GH^(l s2) 

141 *4 


7552 


141 ■» 

6832 

7084 

M«to ..... 

; CeHilOHih (1 •' 8) 

189 '2 


7671 



11)8 -V 

8812 

7687 

Fun If ■ 

PiH]Q; 0|n4(UHj)3 (1:4) 

l;jB 

8801 

7668 

Kthyl bunritl, 

188 ■] 


7618 

G,n„; a,H,C,H, 

ISS D 

8837 

76116 


188 -B 

88310 

7612 

Hpiiihyilro-uio*zy]ol, . 

CH„i (GH,),an„ 

(Vila; UI,(CH,l, 

118 

7814 

6781 

Propy] bPUEol, . 

Bthyl toluol, 

ir)S -s 

102 -1 


7888 

7884 

Mentyleiiei . 

164 ‘5 


7872 

Haphlbiilrni), 

218 




217 -1 


8674 

Qymoli • • . • 

GmH,i; CII,.G|H«.GII(GH,), 

175 




175 '3 


7248 

Houhydro-naphtlialuDP, 

CmHm 


8418 


Toipentinei . * 

Ci.n., 

106 -1 


7422 

Curene, 

176 *5 


7127 

dtrontpntcuQ, 

C„U,, 

CfliD ; CH,OH 

168 



lietliyl airohol, . 

r>9 





64 '8 


7477 

AcpUldphyde, 

Ethyl iloohol, 



Bill 

7483 

Oi,n,o, cii/ori 

21 


U,I1^; C,II,OH 

78 




78-2 


7405 

Allyl ,1 . . 

QiHiO; C,H,OH 

96 ’5 




96 '6 


778BB 



86 ‘6 


7808 



D6 '6 

8724 

7880 

Acetono, , 

C,H,0; OOiOH,), 

66 



66 ‘5 

81868 

76608 



66 -8 

50 *0 

87 -1 

8125 

7489 

Propyl alcohol, . 

C.H,0; CH,.Cr4CH| OB 


7600 

7807 

laoiinipyl Alcohnl,. 


87 ■« 

8177 

7869 

C,H,0; (Cl]j),GH.OIl 

81 '8 

7414 

Methyl ethyl ether, 


82 *9 


7281 

0,11,0: Cir,0.f',II, 

C4lf„0; CH,('ll,l'H,UILOII 

10 '8 

7252 

7187 

Butyl alcohol, 

lit -8 

7870 
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V*=.V" niultipliiil bj 


1+‘(i|]i>7oi(+ ’0«62i22^-i- -o^uieec 

I + ■0^117«2t(+ f ■0•B0G4«• 

II 0,1038/1‘0,1779^* 

1 I 0,114)16/ ) 0,48104/*-) (LlOSni/* 

1 HI-0,117278/ ) n,l(8h7(*-) 0‘11,'mill/' 

1 i 0 0,>I5II6II/1 'UgllS/iO/^-f ■11,1671)4/' 

1 ) '0,01784/ f -0^10246^-1 ‘0,10886/' 

14 0,94866/) ■0,H74IiS/'h ■U,:i]908/' 

H ‘(1,97013/-I-■(i,S714/»-t ‘OgSOS?/* 

1) 0i),R6172/H 0‘0,26344/*- 0 ‘ 0 , 18 .n»/> 
I -i ‘0,10672/) ‘OflOObl^-)- ■0876268/' 

1 fO-,R8962t ■0,66848/*-f ‘0,42722/* 

1 + '0,8266914 '0872270^ «■ -0,14986^ 

1 + '(^1IS48/-) ‘08l80S6/>H ‘0,0741/> 

U ‘08104189/+ 0,7836/*+(VIISIB/* 

1 + (1,99871/+ ‘0,60986/>+ ‘0,12285/' 

1 + -080677/+ 0820426/+ ‘0,10804/' 

14 -08136208/+‘08802426/- -0,200/* 

1 + ‘0818240/+ -OiaSOOO/ - *(1887983^ 

1 + -0,77480/+ ‘0849880/*- ‘0,14060/> 

1 + '(^111826/4 ‘0,68810^4 ‘0,29238^ 


MolnAulnrVoluiiK 



1 

it Builiuff Point. 

bit 

Vat 




Boiliiiff 

Iktiliiiif 




Fuint, 

J'oiut. 


Liquid. 





1B4‘6 

8a'i()6-3 

0-0,6043 

0*Oj4478 

K 

184*49 

S05liB*2 

0048 

4178 

8 

lB4'ha 

Si)&4S‘2 

6061 

4481 

Th 

211*25 

34878*6 

6146 

4661 

s 

231*31 

34637*8 

6678 

4046 

8 


28J64 2 

3394 

2513 

K 

Ofi 9t 

28272 2 

8398 

2612 

8 

117*97 

80602*2 

8866 

2854 

a 

10*8 

89626-4 

4786 

3644 

z 

12.VR 

8!196-6 

8700 

2806 

w 

139 91 

3 >184-7 

8921 

290.S 

8 

ni-ii 

31564-8 



W 

139*91 

. jISOTi 

8906 

2K92 

8 

137 h 

3322U .1 

4142 

8067 

Pt 


.t.>004-J 

4282 

8181 

H 

131)-71. 

i29H0 3 

4237 

818/ 

Pt 

13>i 9 




s 

13S !I4 

32740-1 

4244 

3143 

8 

i3s:i 

32TH8-3 

4281 

818.1 

W 

110*2 

32904-3 

1260 

8164 

Pt 

164 8 

3131111-9 

6204 

8898 

z 

IGl 82 

31510 ; 

46R4 

3408 

8 

101 94 

348,17-9 

464S 

3142 

8 

18'i‘41 

35i<3i)-l 

4986 

8488 

8 

119 2 

30313 V 

3796 

2 S10 

K 

147 2 

39*211-8 

3761 

2778 

z 


85>-70-9 



K 

184*6 

35910-9 

6141 1 

3807 

8 

171*2 

87872-6 

4620 1 

1 3347 

Z 

182*24 

3IJ;>7 6 

!,-|04 

8 !li8 

8 

ion 30 

3.1991-0 

6287 

3916 

8 

1S6 3 

.16810-4 

6276 

.^907 , 

, 8 

12 2 

26:>8‘2’7 

1667 

1175 ' 

E 

42*71 

27047-1 

1.142 

1112 

S 

42-6 

271.'i0‘2 

1666 

llfiU 1 

z 

68*9 

23640-1 

2417 

1790 

K 

6 i*J 

28104 ■] 

2213 

1039 

K 

02 18 

28120-1 

2211 

1187 

8 

01*67 




P 

74*4 

29685 4 

2515 

1802 

R 

74*2 

211503-4 

2B07 

18.56 

Th 

74*10 

29.13.1-4 

2506 

IhW 

8 

73*9 

2(168.1-1 

2408 

1550 

Z 

77*3 

263(2'5 

2931 

2170 

K 

76*78 

26382-6 

2010 

21,15 


77-2 

20.466 5 

2928 

2168 

Z 

77*08 

2684'3'6 

2926 

2167 

8 

81 *28 

29633 4 

2743 

2081 

S 

SI *34 




P 

Ml 

29667-4 

2785 

2026 

z 

81*00 

28,(68-3 

2680 

2138 

B 

82*6 

21(96-1 

2895 

2144 

Z 

84*0 

22723 4 , 

8bQ7 

2738 

D 

101 ‘6b 

81210 8 1 

8255 

2110 

S 


I 



. Name. 

Fonnula. 

i 

Boiling 

Point. 

! 

Deniity at 


liobatyl ilcohol, 
Itbyl ether, . 



117" C. i 

C^HlO; (CHJ,CH.CH 30 H 

106 7 ! 

G^Hi^O; (LgHj)gO 



M 
Vi 

n-Amyi nlcebol, 

llO-ittlJfl „ 


CaH,.p; CH,.CUj.UH,.CHj*Cn,OH 
; (CH,)jCHCHgGH,OII 


Dimethyl ethyl cirbinol 
Motbviontyl ether, 
Ktbylproiiyl ,, 
Phenol, 

Piiuooline, , 
illyl ether, , 
n-Hexyl. ilcvfhol, . 
Ethvl outyl ether, 
Methyl ieoamyl ether, 
Propyl ether, 
leopropyl ether, . 
BenzaliiehydD. 

Benzyl alcohol, 
o-Oreeol, 

II • . 

Sobii,. : : 


CjHuO; (CH,),.0(0H).C,H. 

CjHhO ; 

0.11,^; C,H^O.fc,H, 
C,H,Ojq,H^OH . 

CHj.OO.C(CH,), 
C,H„0; ' 0,1UO 
c,HuO:r,iv(5H 
; C,H^ 0 . 04 H. 
C,Hj 4 (i)Cn,.O.C,H„(i!.o) 
C,HmU j ( H,(3H,.0.CI1.,CH, 
0tU„0 i (CH,)jCH.O.CH(CIl,), 
C,HsO;C,H,COH 

C,H,0; C,H,.CH;.OH 
CtH, 0; 01I.(,’.H4.CH^'1:2) 
C,H,iO|OH.C,H..CH;.(l:3) 
C,H,0; OH.WCHJl; 4) 
0fII,0; CH,.O.C,h, 


n-'Heiityl aliiahol, . 
Propyl butyl etlier, 
Fhouetol, 

o-Tolyl methyl ctlier, 

w* II ,1 ,1 

F* n 11 II 

Uetbyl lieiyl ketone, 
tt-Ootyl ftIcolioL . 
Cnpryl „ 

Methyl heptyl other, 
Dlbnty] ether, 

Phenyl propyl ether, 
D^Tolyl ethyl ether, 

I*'’' M II fl 

P" II II fl 

Methyl octyl ether, 
Ethyl heptyl „ 
Thymol, « 

Oaryol,. 

Phenyl butyl ether, 


r^H|||0 j C^TI|j,OH 

ryii„0; c,ih.o.c,n, 

(VH^,0;CIIj,0.C,JVCHvl 
C,11,,0; CH5,O.C«H4.Cn5(l 


CijIIjbO } GHg.CO.C(|Il|^ ^ 

; CHg(Gn4),.0M f 

i • 

C,H„0! C,H,,0.tyjT 
(;H„0 ; C H,.0.C,H,.CH,(1:2) 

C,Bi,p; CHr0.q,U«CH|(l;4) 

UgllMU , l.gll||,U.U7ll|« 
i GgHlib.CilIg 



































.-toKtimi. 


m 


T«sV<» multfpliMl by 

Moleoul 
at Boili 

Liquid, 

IT Volume 
og Foint, 

OiBeoua. 

b at 
Boiling 
Point. 

Oat 

Boiling 

Point 


U *0yB375U+*0|2B(>&4f - -UtmifiC” 

101*9 

81226*3 

0-0^268 

0-(U416 

z 

1 + ■0,11S868{+O^iailt*-‘0,«3104(> 

101*0.^ 

30402-1 

8343 

2475 

El 

1 + '0i|U802«(4- -0,Siflllt<*-C ‘arSlOOfifi^* 

lOd'l 

24681-0 

4320 

3199 

IE 


l(i0‘2 

24581*0 

4321 




106-1 





1 + ■OjU«08r+ ■0,9B28«(»+ •r>f58817<* 

105-1 

24073-8 

4208 

8116 



IID‘9 

20945*7 

4004 

2964 


1 + -O,!il910<- ■0|,46U3f>-t ■0;17833(- 

123-4 

3-2900*2 

3709 

2791 

mm 


li»4-4 

32668*1 

3308 


■9 


122-7 




Rl 


122-74 

32847 *8 

3794 

2809 

»;■ 


121-26 

20903-7 

4043 

2994 

mM 

1 + UiailiM 4- -Oiidl(lilP f •0^1013fl/“ 

127-2 

27487*5 

4628 

3427 

Bim 

1 + 'njiiiniri 1- 

127-8 

20061-1 

4742 

3511 



]0d*G 

37392-2 

2771 

2052 

K 

1 +-0,8340)! +-0,]073!!t^-l--0,44461=' 

101-S 

36603-4 

2789 

2065 

Pt 


138'3 

30265*9 

4579 

3384 

S 

1 + -0,.125101+ -0,224011»+ -0,3n7;5f 

135-5 

29409*2 

4607 

3411 

Z 

1 + -0,856301+ -05120781“+ -0,71S1-I(= 

U8'8 

»43n7'6 

4263 

3149 

z 

1 ) -0,110821+ •0t67330i“- -0,2-H-lll» 

150-1 

29177*0 

6144 

8809 

D 


1481 

20145D 

6081 

3763 

S 

1 + -0.121321 + -Q^anai 81“ - -O;] 36141“ 

iriO'3 





1 + •0il2«;2/ + -0j42»231“- -0,68573^' 

151-2 

26348-4 

5740 

4250 

z 

1 + ‘0,94021 + -0,820451“+ ‘0,80601“ 

118*4 

30191 *1 

3272 

2423 

K 


1237 

38913-5 

3179 

2364 

K 

1 ) -0,710721+ -0,114641“+ -0,22421“ 

121*5 

37130*0 

827*2 

24*23 

Pt 

1 + -0,775261+ -O,-271021“+ -0,38681“ 

123*2 

38096*8 

8*234 

2:195 

Pt 

1 + -0,864761 - -0,530121“+ -0,350071“ 

123*5 

38010*7 

.S24D 

2406 

Pt 


125*18 

34209-4 

3653 


s 

1 + ‘0,807371+ -0,257] 81“ - -0,204611“ 

125*2 

3421H*4 

8659 

2709 

Pt 


125 *2 

84269*4 

3656 

3707 

s 

1 + -0,820941+ -0,246001*+ ‘0,100701* 

]Q8*3 

35974*9 

4678 

3464 

z 

14 -(^1-26031 - -0,162081“ •!' ‘0,275521* 

174*4 

31234-B 

6584 

4134 

D 

1 + -0,84631 4 -0,21031“ - ‘11,64431* 

148*50 

85630-6 

4168 

3086 

a 


148*0 

S54P4-5 

4195 

3106 

Pt 

1 + -0,820191+ -9,175921“+ -0^205061“ 

146-1 

85574*6 

4107 

3041 

rt 

14' -0,028841+ ■0,090121*+ ■U,277‘2l'e“ 

U7-5 

30047*0 

4092 

3630 

Pt 

1 + ‘0,825581+ ■0,10291<>+ -0^01071* 

147*7 

35870*8 

4118 

3049 

Pt 


147-8 

35910-9 

4116 

3048 

a 


180*64 

30151-1 

6103 

3823 

s 

1 + -08780071+ -0,13506^+ -0,850181* 

1BD 0 

37512-3 

6321 

8940 

z 


1D1’20 

37082*4 

5063 

3794 

a 

I + -0,075401 + -0,278381“ - -0,426431“ 

104-6 

33853*1 

6748 

4256 

D 


197*8 

33140*5 

6953 

4408 

D 

1 + -0,84161 +-0,21881“ -11,2582)!* 

172*0 

87111*9 

4686 

3432 

Pt 

1 + -0^8161 +-0,16001* ~-0,8482(* 

170-9 

36655*6 

4662 

8452 

Pt 

1 + 1),928H4(+-0,000121*+-0,27729^ 

172*0 

37232-0 

4620 

3421 

Pt 

1 + -0^44071+ -0,188051*+ -O^'lSaO-ll* 

172-1 

37003-9 

4648 

3488 

Pt 

1 + ‘0^100461+-0,102781“+■0,400181' 

219-8 




D 

1 + -0,987421+ -0,108501“+ D,223S15' 

220*8 

35198*3 

6273 

4645 

D 

1 + D, 843601 + D,260261*+ D,86907^ 

188*D 

40418*8 

4674 

8461 

Pt 


190*3 

40034-5 

4753 

3520 

a 

1 + -0,88071 +1)all40^+-0,40881* 

196-8 

38007*3 

5047 

mm 

Pt 


;YC^ U. 
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Dwrit; 

■t 

BoSttni 

Pirinb 


O'Tolyl piopjl tthvr, 

If II II 

Silfl octri etlier,. 


o-Tulyl octyl rtlicr, 

II II II * 

11 i» n 

Hep^l octvl etluT, 
Ih-octyl oNiOFp 

Tliyniyl lu'ptvl ptlu'i, 

1 „ 04'tYi: etlior, 

l'ni]i)loiie ((lyrolp . 
TrimeUiyli'iipglyiul, 
Dimothvl aeetfll, . 
Foriurol, , 

Diotliyl aocialp 
l)imoth> 1 reiiorciii, 
I'oraldphydp, 

MuthylBiio ohloriJ^ 
Cbloniftnnj, . 

(yiaiO; r;,H„.o.u,n4iCii.(i - a ) 
CuIIhO ; 0,U,;.0.('.,[l4.CH,(l:4; 

cvafeASSn,, 

('jIIAi HO.CIfrCll»U]Lrj]| 

ci[,cn(Ocii,), 

C,UmO,: 

(VUConi,), 

CHj^u 

cild. 

Totrublormothuio, 

(X»4 

Ethyl rhlorirle, . 

1 BthylBue chloride, 

'Wa 

CiHA; CUidLOlljCa 

1 Ethylldene chloride, . 

1 


1 Glilorethylene chluridc,. 

1 

(yiAi cirAraiHj 

1 

1 TrichlorethmiB, 

0 , 11401 , ( OHAl. 


204 

■1 

210 

% 

1 210 

•A 

' m 

■2 

1 187 


, 220 

•0 

• 2211 

'2 

229 

•3 

210 

•2 

207 

■0 

205 

7 

226 

■9 

225 

•7 

266 


m 

•0 

282 

•8 



IM777* 
1 .VJ6fi7 



1-47N> 

1-4M2 


12 H 08 !! 1 isaat 

I'lsra 

i-2om i-io»sa 

1114S 


l‘4677(9’-4) l-m5 

























695 


—eoHitimuiL 


VisViiinnltiplii^ by 


+-0,1CD7H -'O^lOril/' 
1+ ■O.MOOUiU-l -OgUirSf I- -0,8610^ 
f-OiUtM* +-0,R5'>»' 

11- -OjlOlT^f < n|,,'679iM'+ '0,tSDh4t< 
1 + ■0,R7»8W ^ Il,ia45rt/M -M#?»«' 
1 + ii/iaBK - •OjUoaxp (-Qfii .s»/* 
1 f Il,sy4«7( 4 0,IfiRn7r' h ■fl,44R‘>J<' 
1 I- n,|im6^ • -OflSHV^ ' 0,4 
1 I -OiMOOKf ■D^li:im^fO,4IM«G4' 
*(ijioua/4 ■0,4200^’ +*0|7^s'*'' 
14 0jt>r<8,vi- o,iuo.v>4--i)|m4ti/* 
1 I 'naRSItiKf f'l),104474' t-'0,040114* 

I I •n,l*6'i'>U+-0,774'>''''t-'0,2)5:»3<* 

IH (lt!<12l><4'4'-0)OU0(O(* 

II •d.STJtll 4 'OklWOT^' 4 Ili,-2179S1' 

1 I ■n,S'lH;il4- 0,0231104*4 •n,l!H64(* 
14 ■0/h404/*4 11||2UII214* 

l4 1l|''43n4 i ’0,4440.44* | ■0,271 384* 
1 r 0,H0H7V 0,1217.’»4' 4 ■»,4nri01V 

I I 0,44'i0n4 4 0,014824*4 ■0,‘2n4<i3(* 

II (1,077104 1 0,321174 t 0,027771' 
14 Q,SJ51i4 4-0,4R'2004 , Q,-2ni7R4' 
li 01301474-•0,B2l>24* 4 0,867064* 
1 I 0,BR2734 I 0,114.344*4 ‘0,‘205604* 
1| 0,44041(4 ■(l,78006^ 4 (l,‘2729«' 
1 , •0,878014 1 0,17(1414* ( 0,313.434* 
1 I -0,8-20734 4 0,260184'4 ‘(b,27‘2H24* 
1 + 0,740734 4 •0.10480(' | 0,07,>114* 
14 -0(681004 4 0,10B70(* 4 -0,'281S'*4* 
14-’0,60686(4--OoSOeOOf* | ’0,33384(* 


14 •0^13((86644- 0,27364* - ’0,118C 
1 4 0(123084(4 0,171384*1 0,83 <‘>4* 

14- 0,110716(4- 0,1604784* 0,1748304* 


1 4-0,11838444 0,068814*4--0,1661864* 

1 ( -0,180716(4 -0,67106^4’-0,18 4704' 

14 -ll,iriT458(4--0,281366^4--0,160!>874' 
l-h-OilllBOSl-f 0,1046O4*-4-0,1084'24* 
1-4-0,11.38014 4 0,R‘2G094*4 -0,90864* 


1 -4 -0,188408(+‘0,1S9068C+ -0(7816(' 


iiliirVoluuie 




at Roiling Point' 

bit 

Uat 




H'liliug 

Hulling 




Point. 

Fuint. 



Onw oiiit. 




IPB'O 

.18200 ■« 

0 0,5104 

0 0,3779 

Pt 

196*2 

38721'8 

:)0()7 

3752 

Pt 

[FIO 


5064 


Pt 

246 7 

S7((D7-B 

66ii6 

1936 

D 

24r>'6 

'iHK7«7 


4929 

D 

21H-4 

30714 2 

54119 

4072 

Pt 

220-6 

10210'8 

6184 

4061 

Pt 

wESM 

(l(‘234 7 

64B<< 

1004 

Pt 

214-a 

80IC9 7 

6471 

4051 

l*t 

272-4 

83438-1 

70S8 

5249 

1) 

271-8 


707S 

5-241 

D 

240 0 

400 26-6 

5908 


n 

29’i 7 

3>ig3U 4 

7105 

6488 

u 

270-8 

11221 S 

6265 


It 

20^1 Ti 



4758 

Pt 

296 1 

41502-4 

6631 

4927 

Pt 

282-') 

4407R-0 

6645 

4920 

Pt 

2«6-7 

41334 4 

lih02 

4988 

Pi 

2H7 7 

ll.'>t‘2 1 

mi 

4949 

Pt 

2H9 J 

12540-7 

679S 

■ml 

Pt 

.168 7 

428iS9 


■H 

D 

317 9 

4:.3U 1 

7(118 

5195 

PI 

.‘t21 9 

45791 5 


520(> 

PI 

322 4 

4'7l6 6 

7nS8 

5222 

Pt 

37h-8 

44182 1 

8528 

6815 


403-tl 

45215 0 

30-26 

iiolo 

• 1) 

86R 7 

40416 1 

7913 

6SS2 

Pt 

395 6 

47406 0 

mo 

6542 

1 Pt 

S.2 


230.1 


1 z 

04 0 


-2154 

1596 

1 1 

110 81 


4110 

3060 

8 

95 63 

r*'; i 

2752 


' S 

■MllQiM 


6208 

8930 

A 

1571 


4029 

2983 

8 

■ MlWl 

■'III ^ 

47.17 

3308 


66 12 


2584 

1013 

' Th 

85*1 

2694J 0 

3159 

‘2339 

P 

84-68 

Emn 

J139 

2330 

Th 

81'66 

26734 9 

3163 

2342 

a 

104 8 

28112'! 

3710 

3747 

p 

lO'l 6H 

crmiTii 

3703 

8712 

Th 

ilillMI 

^lEn 

3713 

8749 

s 

71 2 

227311 4 

3131 

2318 

1* 

HI 16 

2K664'5 

29H1 

2207 

p 

H5S4 

28541-4 

2990 

8214 

Th 

B5 24 

2S528 4 

288R 

2213 

S 

sr.-24 

28302 6 

2|thl 

2207 

at 

8H'96 

86661-8 

8336 

8470 

Th 

88-66 

86114-6 

8J53 

2183 

H , 

88 18 

26478 6 

8830 

2466 

Zt 

116-4 

31066-6 

3716 

8768 

P 

102-76 

80866 6 

3S17 

2456 

a 

llml 

30962-6 

8319 

2458 

at 

1U5'6 

27868 8 

8790 

2807 

P 

































































TABLE LXZp. 



Tefcnuililorethaiio (uniiyni. 1 

GgHA; CH, 01 .GC 1 , 

•> («iyn >0 

FioUidilonthiuie,. 

CJLCL; OHOLCHOL 
^llCI,i GHCi;CCI, 

TetracUorotbylenp, 

CA 

Allyl chloriile, 

CALM 

Propyl „ . . 

CAOl i CH,.CHa.CHaCl 

Twpropyl cbioride, 
Pro|iylBne „ 

Butyl „ . . 

liobutyl „ . 

Butylene „ 

liMmyl „ 

CiIUCI; (OH,)XU.CI 
CiU,Cli; CH,.CHCl.CH.ai 
C.HpUl; CH,.01L.GH,0AX!1 
C 4 H.GI; (GH,),OH.CH<kOI 

c^hA 

C,H„C1; (Cnj)j(;H,OH,CHsCI 

Ghlorbonziil,. 
Clilortolnol, . 

Bfinzyl chloride, , 

Aoelyl „ . . 

i aii-ci: C 8 H.vCh..ci 

1 ai/aOCl; OUaCOOl 

ChlonI, . . . 

CaHClaO; CC1,.CH0 

Trichloracetyl chloritlo,. 
Kpicfaliirliydrin, . 

Beosoyl cbbiriiln, . 
Methyl bromide, . 

. Brombforni, . 
Triclilorbrom-methaiie, . 
Ethyl bromide, . 

dci 40 i cci,.crjio 
0 , 11 , 001 ; 

LOJ 

CjHbCIO ; C„lf,. 00.01 

CHTlr, 

CCLUr 

cyi,nr 

Cblorabroin ethane, 

.Ethylene bromide, 

r.n 4 ClBr; (;il 3 Cl.CBaBr 
GABfa; OHabr.ClJaBr 


Denaity at 0”. 

Density 

at 

Boiling 
Point . 

i-esizCD-'t) 

0*9010 

9123 

8B26 

1’44B6 
0-9056 
9002 
8501 , 
8530 
8826 


6004 


08175 

9351 

1-13773 

1-05008 


All;lbrninid<», 
Dihrometliylono, . 
Propyl broiiiiili!, , 
Isopropyl M 
PropybiiR „ 
Trinietliylfliie Tiromidp, 
iBobntyl bromide, . 
Amyr . 

leoiniyl „ 

Bromben/Dl, 

<h])romtf>liiol, 

Motliyl iodide, 


(W)r ; CJJn: Cn.CHJ5r 
UyHJii«i CRbriCillir 
C,H;Br'i ClIjCH-CHaBi 
Cflir^Brj (ClLU3H.Br 
CJJallra; CH.cflHr.CHallr 
CABr.; CUaBr.CHa.CU,Br 
. C4H,llr 

CflHiiHr 

C^nllr 


iWiT ; C.H4Br.CHj 

011,1 
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i+-0ji82i8/+Vtorsifi- -MioiriC 

1 I -n.l^ lOtft ^ (1^8318/° I),1MS5W< 

14 0]13()!*8(4 n^SB27r 


1 ( -OilSABlBH V«)7)»'IV>4--0,121 HE^' 
1 4 0,0i1 >'- ■0,221Stf'> 1 0f{iil,(9Jf‘ 

1 I •OjUmilS? (•(V2720cr'+-(I,'>2»1 
1 4 -iltlU2«0(4-0|ai»74('+-0t)id:i7<' 


1 4 ■0,141621(+-0,SS158t(*4 -OtllOSOStr' 
14 -0,04116(4 ■0,37i>00('l 'll|,425IU-' 

1 I -0,108231(4 ‘0,05&b!U^ h -0,6ar>S2/> 
14-0,133763(4 ■0,16013G(>4 -0,1691' 
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LXXL—OapOlarity and Bnzbce Tenidim. 


Poisson found tliat, when a disc of radius K is pulled vertically upwards from the 


surface of a bijuid,— 




where force exerW at the moment of sejHmttion, 

A length of the raised column of liquid, 

H-density of liquid, 

and A-a<y5-ti®/3Ki 

wliere a is a coiistant deiMinding on the nature of tlie liquid, if K is very laige tlinn, 
pracbirally,— 

h = aJ2, 


where r/--=fl{)prific rnhpHion of the liquid. 

For any given liquid in routiju't with a givnn roIuI with a defiiiite intimateuess of con¬ 
tact—this intimatcuess to sume extent depending upon the condition ns u ell as upon tho 
nature of tho solid—there is foi every hpocitied temperature a ilcfiiiitc angle of contact 
between the liquid and solid surfaces, whieli is practically indeiienilent of the direction 
of these surfaces as regards the vertical. This angle wo denote hy A and hometimes hy 0. 

Eveiy liquid behaves as if the thin film forming its exterior suifaee was in a state of 
tennion, because the moleeulps which form the surface uf the liquid aie subject to attroc 
tion (or nimlsinn) hy other liquid molecules only on one hide. This tciiBiou must he 
ozpresseil in units of ion'o per linear unit, and is usually denoted by a; it is identical with 
Laplace’s lL/2. 

If a solid wall or pint** lie dipped jieipendicularly into a li(|iiid tho surface of the 
liquid in the imincdiate vicinity of the wall uill be distorted by Uie elevation or depression 
of a certain mass of the liquid. This distoitioii will result from the force a acting through¬ 
out I. tho length of the wall, at im angle ^ with the vortical, so that the mass of liquid 
displaced will be,— 

fa cos 3, 


If 3 lie less than 90" the cosine will be positive and the liquid will be raised, while if 
3 the eoHiio will he negative and tho eflect will be a depression. If the wall be 
circulai with lodius r we get,— 

I- 2irr, 

and tlie weight of liquid displaced bccomesj— 

2vTa cos 3. 


Putting h for the length of tlin displaced column of liquid, and supiiosing the metiisous 
to bn liemispheiical, wo gel fur its volume,— 

7rr®(/i ± r/3), 

and if cr ro)unspnt8 tho density uf the liquid, its mass will be,— 

irr*o-(A ± r/3), 

and therefore,— 

2irro cos 3 irr®(r(A ±r/S)^ irrViir{l ± r/3/i). 

If the nieiiiHCUB bo a semi elliimid of revolution 

2iira cos 3 s vt^ha‘{\ ± rl3h - i^/9/i* ± 2r®/27A®U), 



Ab f Ib generally very smaD aa oompaied with ih we may, in moHt cobch, iiko— 

2irracoe5»irr^Ao’, 

and, A»2acoa J/nr; tioBA^linrl2vL, 

Now for the aame liqnid at a constant temperature a, ir, and remain couBtant, bo— 

fcocl/r, 

which eipresBeB Jurin's law. 

When Tb 1 we get A » 2a cos S/v, 

and if the liquid wets the tube ^^0 ami cos Jb 1, eo— 

A B 2a/a- =- =» apedfu' cohesion. 

Between two |MralIel platexi separated by a di*itanre r/,— 


A B 2a ros i/dtr. 

I'ntting p - adhesion constant of the liquid and solid, wo get 

COB 

and the u\[)reBsion for the height to which a liquid will be ilnplaceil in a tube of radius r 
lioinmes , 

h 2plnr. 

When the luiuiil tlinroughly wet^ the solid wo liave^ as seen aboye, 

GOB 

•ind tberefore, 

a-p. 


As )9 - a cos it is evident that p can iiryer exceed a, but in every case, except whore 
JbO, the numerical valium of p will be smaller than lliat of a. 

The following are the symbols generally employed and their significations: - 

Hurfacp tnihiorij or rnjnihnfy ronsfuf^f, U/2 (Laplace)-’a ■ a“ir (Gaiis^) in the tables 
generally given in mgm<«. per mm. Icnf^h , ay givp« surface energy per cm.‘ in i igs; 
or surface tension irar cm. in dynes. 

Sprrifir mlipMon, - ll/ir (Laplace) — 2a^ (Gauss) =■ I’u/ir: ilennies lu mms. tbc extent 
to which a liquid is raised or dcpiessed in a tube whose ituliu^ is 1 mm. 

Adhpnoti ranstanf, /j- a cob 3 expressed m toims of same units as a. 

Ountarf anpfe, ^ = coa“^ W/^)- 

When a large drop of liquid rests on a horirnutal smooth surface, or a bubble of air 
(or other gas) is fomied against such a surf ore, the drop or bubble wiU asbume, on the 
bide furthest from the plane, the figure of a solid of revolution . and if 

Hb distance between plane and the point in the surface of tlie drop or bubble 
furthest from it=-maxiiiuim thickness of drop or bubble ; 

A B distance betwoeu the point refen ed to above and the maximum horirnutal 
Rcction of drop or bubble Bdislaiice between highest or lowesi point and the 
plane meeting the enrfaoe of the drop or bubble at every point where the 
tangent to such eurface is vertical; 

then, taking a, 3, and tr with the same Bignifications as before, we get— 


also 

VOL. IL 


a= trh^pl in gravitation units^ in absolute unite; 


(2 + 2ooBi9) 


■ yirllV(2 + 2 oosJ) „ 


2 Z 


II 
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wheuce,— 


Idinee 


A*=1I*/(1+ COB J), 


a > «7irH*/(2 + 2 COB ^ gtrWI I on6> | 
H*«4acOB* 

2 


that is, wl eu ilio huifaco of a ilrop or bubble coasos to 1 ms a portion of an exact ^phorical 
surfacp, tlu! maximuui tliiukiiess of tliu diop or bubble is quite iiiJopeiideiit of its 
magnitude. 

COB 5 s Ulh^i, 

Eotvos finds the value of a (square root of the '' specific cohesion ’) by mcosuniig the 
angle iM^Uvccn the Hiirfacrs-iionnal luifl the vertical at tuo {loiiith of ilitrcieiit elevation on 
the curved surface of a liquid. It denote tlnf> angle and Z the luMght of the point 
above the plane of no curvature, we get for any point 

Z = ajTiini. 


DenotioK hy Z,. *ii K the values as determined for two jioiiits such os icfnneil to 
aliove, we have 



In the (ISP of a drop fiilliiig finm the hoii/ontal end id .i ijliinliiciil tube of i ulnis 
supposing llial al the iiislant of s«qiiiration the section ot the riro]) at the end of the tulie 
is cin'ulai uith ladiusr, we have the suifare tension 2v^oi lound the eircnnifurenee just 
ill equilibrium with the total dowiiwaid force, i.r. Uio weight ol the drop + e\ios^ of 
pfessure of liquid inside over the fitmus]dieuc pressuio. Tut = weight of diop 


SfrTu - to + or TlTa r. 


Ihil this formula is not quite acrurate, as the fniiii ul the drop at the instant of 
snpaiation is never nxactly tliat assumed, Jjonl if lyloigh linds that pmotiually 


ifl much neiiior the Irulh than 
The eqiutinii generally Uhed| 


w - il'h^a 
le S'HlfiDra. 
f/isSirra, 


is entirely wrong, as it ignores the change of juosFiUie iueude the drop caused by tho 
curvature of its surface. 

for the same tube the number of dro|» is supposed to bo {iropcirtionul to Sa/or, but 
Dnclaux found that with a pipette whiih at 20" C, gave 100 ilrt>ps for B e. cnis. uf water 
tlie folloaing corrections had to be made :— 

NiimlHM urdiniis up to I 140 I 1&0 I 100 I 170 I IftO I ItiO I 200 I 210 I 220 I m I 240 I 2^0 I 200 
UiMluct . .1 0| l| 2| 2&I S| 4| 5| 6| 7| 8C|lo|u|l2 

and one more for every 20 ilroiis aliove 260. 
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lUvail reporia tha fnllowiiig results os having been obtained at ID” G. 


Liquid. 

N umbel of 
Ihops to B 
nrammn. 

Weight 

Drop 

Suifoce 

Tnnsuiii. 

B 

DiBtiUeU water, .... 



20 

0-0600 

7-60 

Alcohol (tlG”), , - • . 



62 

0160 

2-40 

Sulphuric ether, .... 



DO 

0111 

1 66 

Acetic cUicr,. 



39 

0236 

6 86 

Glyceriue,. 



21 

oiin 

3 60 

Chlurofurm, .... 



60 

0166 

2-49 

Sulpliuiic ruid, 



2R 

0350 

6 25 

Niliic „ 



37 

0370 

&-6ri 

Hydrochloric „ 



20 

0600 

7-50 

liydrniyaiiic „ fJj 



2ri , 

, 0i02 

6-03 

» ■ (1) ■ • 



24 1 

1 0420 

6-,30 

a\iuiauiii.i (J3 



22 1 

1 0154 

6 81 

Caustic soda [M\ ), 



in 

06.16 

2 40 

Sihei nitrate Citjlutinii (oqual parts), 



20 

0*^100 

7 60 

1. u (1) 



20 1 

1 0600 

7-60 

1 11 i< (f) 



20 

0.300 

7-60 

1 Tuipeiitiiip, . 



64 

01S5 

3-46 

(Jhve oil, , ... 



47 

0212 

2-18 

Almond oil, . ... 



47 

0212 

218 

1 Sugar bnhition (lO/J, 



20 

0600 

7-50 


I'niBsniiti metlioil of iktailniii; a |ihtu or disc of laihua r will also sorvu for the 
Ljlciilntion ot a, ilr, lUiiiiiling In Hip followiiig foimiilie. 

force exnitml at moment of separation, as iMilore ; 

/f - lipi 'ht nf lower hurtiiro of Hie hnri/oiilal disr above tin* uiiili4urb6d le\ el of the In^uul , 
Pxsatmosplioric prcseuic per unit area. 

2di+P/»- PA, 

/. ft*** la [/fT 

A nd p = vf ^ffir - 7rr‘’t/*r/^4u/jfir * 27rr-^ aj/ir G 2Ki)2/ ^ 

bo Vrlien p, r and rr aie accurately knowii| a cun be easily calcuLitcd— 

a»0-025333pV»''[/'^- 

Tlie '^Method ol Hippies ha^ been of late yeais UB>d for the deberuilDation of surface 
tenbion with very biitUfdotuTy results. Putting 

V:s velocity uf wa\e projiagation, 

A = wave IsngUi, 
n - wavu fre(|upncy, 
ft - depth of lii^nid, 

Lord Ivelviii finds that with a force/ 

Va=^tunh?^-«»X*.(n) 

Jit a 
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When ■ lerics uf waves are propagated on the aurfaee of a liquid the snifaee tenidon 
has the effect of inoreaaiug the preaeaie at the ereatB of the wares and diminMliing it ia 
the troughi^ so— 

/■P+4»*a/X\r . • (®) 

and theretore 

2vA 


yi. n>x> - (p+(A/air) tank ^ 

Ai 

-(pX/2v+2*a/Aw)tanh^^ 

A 


a-.(T^coth iip. «*XV2ir • pXV4«*) . 

Now colh X - coeh x/ rinh X- 1/tanh X -1{^ ^ ’• 


BO— 




_Li\ 

l+ 2 « * ) »i*XV‘2ir-j/x*4/’^ 


/ 


(c) 

(<*) 


(«*!) 


unlm h he quite inaignifioant bb compared with X. When X^O'S cm. and It - li cm. 
(the limiting valuea used by Dorsey lu hia investigationR), we get 4ir7L/X=27'G+j 

00 e ia leas than l/(9'69 x 10")| and conaoquently ooth^» diflera from unity by leaa 

X 

than l/(4'8 x 10 ")} when X= 0‘[) and X»0'4 the difference from unity ii only aliout 1/2300, 
and when A la oa email ae 0*3 the deviation is only 1/1900; so wo may, in all cases likely 

0.1. O.li 

to occur in using the metliud ol ripplesp take coth ~ -1 >> tanh -- , and equation (c) 

X X 

^ V*-n*X*-gX/2ir+2ira/Xo’ . , . • (p) 

-•■V=^'(X/:S)(gT4ir»a,X»ir .... (^i) 

This will be a minimuoi when y’’-4ir%/XV, whiili gives for X^ (nave length eo^ 
ruapondiiig to minimum velocity) 

. i a (/) 

and the minimum velocity will be 

^/2 («I//tr)‘.to) 

Thui for water at 0* C we have gi\eii a- 77'74, and by (Mjuations (/) and (g) we 
find that 

X,H- cm. 


and the minimum velocity « 23*6 cm./seu. 

In other wonls, no wave can tiavel on the surface of ico-cold water with a smaller velocity 
than 23'5 centimetres per second. Acting on Lord Kelvin’s suggestion, the term waves” 
is now couhned to buehashavo wavelengths not less than X^, and the term ‘^ripples” 
(Qem. KrAuaduntfjfii) to those with wave-lengths less thsii X^- 

When Uie effect of surface tension is negligible we have what may be termed pure 
"gravitation waves,” and for these the term involving a vanishes and equation (e) becomes 


V*-(pA/2,r)tanli'?j5.(ft) 

A 

and when X is largo compared with A 

^■®^pA ■ ■ • ' W 



vhMi K ia Bnull in oompariaon with h 

■••••> (i) 

For WA7e^ whoas langtha from crrat to creat ezceeda A,., tho princiinl fbroa ooncerned 
in their motion ia gravitation; for ripplea the principal force ooncerned is enifiuso tenaion. 
For ripidea, aa iro have already aeen, equation (rf|) may bo written 

a-»(n*XV2ir-pX«/4ir*) . . . (*) 

For the production of rippleo a tnning fork ia generally employeil, and if fstinie of 
vibration of fork, then and 

o-iF<X»/2ir<*-yX*/4o-)-((r/2ir)(X*/f»-yX*/2w) ...(/) 

For convenieiioc in calculation we mai write oqnatiou (i) as followa.— 

a ->■ (ini>X>/2v)(l - p/WX).(m) 

or near enough for all practical pnipuaea. 

a- 01I591B (ni*X»(l -1 IG'tiSX) .(m,) 

• 

In actual working the aeconil toim within the bfiUket will be generally small, but not 
always negligible; three figures of tho initial oonHioioiit will lie sufliripnt, exeept in 
calculating tlio reaiilts ef veiy caiefiil experiments with very accuiale ap])aiatiu. 

For a liquid of infinite ilopth in coiiiiicl with air (nr olher goh) l^mb givuH— 

ir + p 2ir'^(ir + p)X 




where p=density of air (or other gus). 

Tdenaid iloterminod the values of a by observing the oBcillations of large sphiTical 
drops, relieved from the effects of graiitalion by boin&: suspended in a iion-mixiiig liquid 
of practically idontical density. Putting t fui time of gravest vibration about the splmrual 
form after distortiuu, r for radius of drop, ho found 


/ = (w/ J-2) %/<r/»; - 2-22144 .... (n) 


BO 


** 111 -* 

■p* 


4-9.H4« 


K) 


At 4* C. the period of a spherical drop of water with rodius of 2 5 rnu., when 
oBoillating about the hphoiical form under the uctnm of cnifoce toiision alone, is almoRt 
exactly 1 second. 

For a pphetioal cavity of ndiuB r with one free surface, such as an air bubble in a 
liquid, the exeou of prescurp inside the cavity over that outside is— 

2«/r, 


and for a bubble with two free surfaces and very thin envelope, such as a soap babble 
floating in air, the lUffennce is— 

4o/r. 


Jagei based his axperimantal method on this difference of pres^nte—^he estimated the 
least pieasun that would force babhlee of air from the narrow oiifice of a papillary tube 
dipping beneath the sorfaco of a liquid; the metliod is better adapted for comiianliva 
tl^ for absolute maaBUiements. 
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In fl n ence of Tempentim on SorfiMiB lenilon, ota 

For all liqnidB thn«> la a thmnuUon of anrJace tenainii «ilh an inmaie in tba 
tempnraiim, but tbo law oonnertiiig thn two eaiinot lie mid to be tlioioiighly niidriHtood. 
The following oniiiineal equation ia frequriitly employed In diuiotr t1ii> lelatiun between 
BUtface tenaiun aud lemporatnro— 

The oouBlant ^ hae tnquenlly tbe value 0, bo that— 

For water and other liqiiidn variouB valneR for thu constantB in theee equations are 
given in Table LXXIk.. 

Knipp gives tlie follnwing proportional imnibBrs for the Biiifoce tenaiou of uator up to 
near its i litical tem{ioiatiire:— 
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Thua if the surface teneion bo 77'74 at 0’ we get— 


Oj^— X 316 r- 56 68 very nearly, 

which does not agree at all with the value calcnlated from Knipp’fi formula— 

0,(1 - (100 X 0-00101)} - 62-89, 
nor with the value obtained by the nompilcr 

69-28. 

At the eiitiral tempnatura, as tlierr ran be no nepanting Riufiaoe between a liquid and 
ite vapour, it was supposed that the nirfaoe tension would become so that 


od'»a,(l -fuSf)-' 0 
and /*A-1. 
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None of the formulafi thin form gim for witer will give anything near the nperi* 
menlnl value for ; the loweat value for n gives 

^-666‘ C., 

and the highest— 

J-.436’ 0. 

Of the formahe of the form- 

Wolff and Weinbeig’s will give no value for 3, but the one adopted by the compiler 
from Burfarc toneiou results merely, and without any referencp at first to the uritical 
temperaturr, gives— 

5-343*0., 

which is most probably within some Iwenty degrees nf thp true value: a pretty close 
apiiroiiination slartuig with a eompvhat eiroiipoua hy|iutlieua 
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ChtpUliiitj OoutaEte of SdhitloiiB. 

Balij^hk; gave tho following empirioal formula for the anrfaee teneion of aqneona 
aolatioiu:— 

where^ 

0 ,* enrfMW tannon of eolation. 

a, - „ „ „ iiuw wetar. 

p ^ weight of water in one gramme of the eohitiQn. 

g = n n eubatanre n i, n 

A - B eonitant depending on the natnie of the sufaatence in eolation. 

For KKU, at 15* CX he found 

ft=l'1628 nearly, 

and foi NH^Cl at about 16* C., 

h~ 1-3895. 

Qainrko givea for oijaeoae eolutione;— 

a,--a„ + l-y.- i.« a,e7-36 + l-,V, 

where number of "ealt-eijoiTalents" (he really employe double tho chemiual 
equiTitlentn) to eveiy 100 moli'culee of water, 

X-a a eonfltant as before. 

For chloiidee he finds, employing capillary tubes, 

*-0-1783 j 

but by the ai^babble method he gets 

o. -H-30 + 0-1870 //. 

These eciuatione give moderate approximationa for Holutione of ehlondee and alto for 
Boluliune of megiieeinm enlphete, poteMiinro carbnnnto and hodmm i-arboiiate, but they 
break down completely for those of potassium sulphate, sodium enlphalo, sine hulphato, 
copper snlphate and sugar. 

Doieey gives an equation of the form,— 

where gramme equivalents per litre of the solution. The values of * for a few 
suhstanees, m calculate from tho work nf various invB'.tigatorb, may be thus tabulated:— 


jbfor 

VolkmanJi, 

Qninike. 

Srotii, 

RotllBT 

Dorwji 

|H||H 

1-59 

■n 

1-67 

1-36 



msSM 

1-41 

1-47 

■H 



1-67 

• ■ ■ 


1-7T 


m 

1-78 


2-00 

1-86 


Sentia gives the following eiiuatiun:— 

0 , ^r/u «(100-n)a,/100+^ 
where u- volume of 100 muleonlae of water, 
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vwoJiiine of the mixture of (lOCMi) molecules of water with n molceules of the 
enhydnma suit. 

A constant, which, between 0* aud 3(1”, appears to bo independent of the temperature. 
This invoAtij^ator found that ^ is sensibly constant for all streiigtha up to saturation for 
snlte that have a coneidcMble negative heat of solution, but it increases with the concentra¬ 
tion for those salts which, when rendered anhydrousi di*«8olve with an evolution of heat. 
The limiting value of ^/n he finds to be 1*66 dynes per cm. for salts with two radicles and 
(3/2) times this, i.c. 2*49 dyues, for salts with three railicles. 

Yolkiuann gives the following values for h m (juincke's equation ;— 


BaCIj, 

0174 

KjSO, 

0iri3 


187 

NojSl)^ 

152 

CaOl'. 

204 

Mg9(), 

133 

MkCIj, 

197 


ion 

KjL’1, 

15!) 

Na,N„0„ 

111 


181 

Kco, 

190 


100 

Napl, 

112 


And Rothei gives Uic fiillnwing — 

ForNuCl, . «. -7 357 + 0'irifi6// 

, KCl, . 7 357 + 01006// 

„ Nil,SO,, 7-3r)7 + 01382y 

, K.SO,, . . 7-3r)7 + 0-159p5// 

VnUnn fiibiiiit 1S70) coiuludcd that ilic surface of salt solutinns was a incioly 

idditnc iirnpcrty, and that Ihi' ctt[iilliiry intion of each positive iiml each ncgalivc iodide is 
coibUnt .Hid ipiitc independent ol tint which may be combined with such railidc, The 
lidlowiiig arc the numlicrh i;ivcii by Val^m for lubes 0*5 mm, dmmi4cr, lu which he fimiul 
n nuimal bolnlion of iiiuiniiiiium Lhlnride to abcend 00*9 moH. at IrV {), 


TABLK 1i\X|i«| -Capillary Moduli 


Koilu h*. 

Equivalent, 

Mniinlim. 

Uarlielc. 

E'luivaleiit. 

M(idnlii<i. 

Ammonium, . 

18 

O'O mm. 

Silver, 

108 

b'ri iijin. 

liithium,. 

7 

n 05 

Lea<l, 

101 

5 9 

Hodiuni, . 

23 

1-2 

Thallium, 

203 

7-9 

Mrignchiiim, , 

12 

11 

('1 ill cliinriiles, 

35 5 

00 

Calcinni,. 

20 

11 

(M), m cnilitiu.ites, 

30 

0-ft 

I’otwBiuin, 

39 

1-5 

in nitiatcH, 

G‘2 

1-0 

Muguiesi', . 

27-5 

2T) 1 

('',1in bicATbonates, 
in BulphatoB, 

5-J 

1 

Iron, 

28 

2'5 1 

4K 

1-3 

Zinc, 

32-5 

2-7 

1 SO., in Riiljthitos, 

10 

1-3 

Clipper, . 

32 

3-D 

SjOj ill Ihiosiilphuteb, 

56 

1-4 

Htmiitiain, 

44 

2-0 

J$r 111 bromides, 

80 

2-1 

Itarium, . 

C» 

3-9 

1 ill iodides, 

127 

3-9 

Culmmm, 

56 

1-3 




Enipliiying llicse moduli, wc find that the ascent of bariuiii chlorido hulution should be 
GO 9 3'i) *. 57 mins., which iigrees with the value obtained experimentally ; for ammonium 
Bulplinti^ T[ -60'D-l'2-s69'7 mms., and the value obtained by iicLual eAponment is 59*9 ; 
fur I ailmium sulphnle wo gut H ^ GO 9 - (4*3 4 1 *2) » 55-4, while uxperiiiuiit gave 6G*2 uims. 
The symliolB, equivalents, etc., aio prinlod os given by Vulson. 

VOL a 


3g 
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Rontgen and Bohnader, from their inTeetigatioiiB on Burfaoe tenBiona and com- 
premibilitj, oalenlutod the surface tenbions of solutions of the iodides, niiratea, bromides^ 
ohloridesj hydroxides, solphates and carbonates of hydrogen, ammonium, lithium, sodium 
and potumum, they expressed the remits in arlntnry unite (Ad), and from those the 
values of a m mgrms /mm» have been computed. 


TABLE I^XIg.—A. Ooncentratlon 0 7 Normal 



The values of a in milligriunmes per millimotre coriespond to a temperature of 16 ’ C. 
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J»ga found the following vaIubi, in djnM pet cm.* at 13* B C., for the varioua 
BolntionB 


Water, 73’03B 


Solution of NaCl, 

19*9 per oHni, 

77 479 

11 

1 | 

104 

II 

75179 

ii 

KCl, 

20-5 

11 

75-423 

ii 

II 

10-3 

II 

74-613 

11 

NH 4 CI, 

22-4 

i| 

76-306 

11 

II 

11-3 

*1 

76-668 

II 

MgCl, 

19-6 

If 

77-994 

II 

If 

12-3 

I* 

76 664 

)T 

KaNOj, 

24-6 

II 

74-942 

II 

11 

12-4 

If 

74 336 

1 | 

Na^CO^ 

10-3 

91 

74-256 

If 

sugar, 

35-2 

II 

73-511 

11 

fl 

26-2 

tl 

73-316 


Theee valuer ronefipond very cloeclj to the following empinul exptnmonR, wkie p 
denoted the percentage of aaU in the Bulatinna.— 


a for NaCl > a,(l + 0-O,-2ri6il3p+0-0^24717/»<) 

„ KOI -a,(l+00.-*3382y)-0-nj362r)4/»S) 

, „ NH,CI - 11 ,( 1 + 0 0^3158.1/»-i-00,li2M*V) 
MgCJ, -n,a + (M),l!ID07/.+0-0,75182?/*) 

, „ NaNdj = n,( 1 + 0 0 ;'(J573^/ - O-O^tCl riC//^ 

.. K.»jCO,-,Ul+0 ;iC2318y.) 

„ sugar -a,(l + 0 ' 0 j 012827 y/+ 0 * 0401 fil 77 /'^) 


(^iucke found the folloaiiig values (nigmH./inni.) of n for soliitinns of organic tiuU 
atancee:— 


Solution of gall (0%) (bp. gr 

., Venetian map (1 4000) ( „ 

, (MOO ) ( .. 

.. (140 ) ( .. 

m) ( . 

( 10 / ) ( 

/onv 


M bugar 
„ tannin 
,, gum araluc 
„ iBiiiglass 
„ gelatine 
agar agar 


( 20 % ) ( 
(vcT) dilute) ( 
(very dilute) ( 
(voiy dilute) ( 


-1-0133) a 
0 9983) 

0 9992) 
1-0009) 

11170) 
1-03.52) 
1-0708) 

I I 

1 ) 


3-076 

21/81 

2-(.72 

2-363 

8182 

6- H57 

7- 603 

6 790 

7 277 
7 842 


The remille nhtiiined hy Ihiriwy by the “ripplemethod” are highly inktraclive and 
BUggrative; they are aniijoined without alteration in the hopes that they may be of value 
in training atudente to work by this splendid method. 


i - teiiiporature of ox|ieiiiiictit. 

» B-friquency of tuning-fork em|iloyed to prwliiee the ripploa. 
p ■■ density of solntion. 

X| o observed wave-length m terms nf a brain eadi of whoas diviHunu o/rro- 
BjiODded to 1 03*28 cm. 

T| Barface tenaion at f* in dynoa per cm. 







TABLE LXXTo^,—Bdntiomi of Bodiom OUcnide. 


Giin. Muls per 
LiUu. 

ru 

n 

K 



T,* 


16' 

63 07 

0-4868 

73 72 

73-64 

73-34 


17 -2 


52 

44 

66 

44 

■nH 

17 -8 


49 

29 

68 

65 


16 2 


43 

01 

67 

60 

HH 

18 -6 


43 

01 

78 

87 

0 

16 3 

63 07 

4868 

73-72 

73 61 

38 

0 12 

16 7 


62 

41 

70 

60 

an 

17 1 


49 

29 

71 OS 

99 

in 

17 7 


40 

72-88 

16 

7112 

C.'l 

18 6 


37 

73 

37 

45 

u 

]:i -1 

63 07 

4866 

74 03 

73 99 

73 25 

U-17 

i;i fi 


50 

73 76 

7123 

55 

J3 

14 1 


55 

r>7 

74 62 

92 

BI 

16 -0 


61 

62 

76 00 

74-51 

(jh 

10 0 


41 

72 92 

74 83 

99 

0 

16 1 

62 06 

486 ( 

73 67 

73-69 

73-35 

0 0^K 

17 0 


60 

64 

72 

57 

17 

17 -3 


65 

30 

73 

62 

25 

17 4 


49 

01 

68 

69 

U 

18 6 

62 96 

4854 

73 25 

1 7311 

73 23 

0 37 

10 -3 


39 

72 56 

53 

1 75 

0 72 

10 8 


25 

71 91 

91 

1 7417 i 

1 11 

20 1 


16 

7J 45 

74 53 1 

1 86 

1-46 

20 


06 

70-99 j 

1 75 02 1 

1 76-33 1 

0 

19 -3 

62 06 

' 4812 

72 60 

1 72 57 

72 77 

0 307 

20 3 


37 

47 

1 73 6.1 

73-88 

46B 

20 0 


37 

47 

72 

74-17 

649 

31 -3 


33 

28 

76 

27 

62 

21 -4 


24 

71-86 

54 

06 

703 

21 3 


17 

65 

46 

73-97 ; 

768 

21 -2 


21 

73 

8.H 

74-32 j 

0 1 

16 -9 

62-96 

4860 

73 51 

73-47 

73-15 ! 


16 '2 


62 

16 

74-11 

84 


16 -B 


50 

06 

19 

96 

46 

16 -8 


45 

72-76 

06 

88 

52 

16 -9 


47 

92 

40 

74-23 : 

68 

17 1 


41 

65 

SO 

16 

64 

17 2 


40 

66 

38 

26 

76 

17 -3 


40 

66 

72 

61 

BB 

17 -4 


31 

19 

69 

60 
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TABLE LXXIok.—B dntlons of PotaMtnm OUmride. 
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TABLE IJUCIo^—Sdutloiil of SodiuiD Oubonate, } (NaiCO,-t*10njO). 


Qrm. Moll, mr 
Litre. 

CO. 

111 

X|. 

Vh 

Tu 


0 

l8'-6 

62’BO 

0-4857 

73-11 

73-00 

73-08 

OUGl 

18 '5 


55 

02 

20 

28 

187 

IB -1 


53 

72-92 

61 

63 

310 

17 C 


49 

74 

96 

89 

432 

17 -4 


40 

33 

74-04 

95 

0 

17 9 

62 H6 

4857 

7.3-14 

73-04 

73-03 

U-llO 

17 0 


55 

05 

43 

36 

228 

17 1 


48 

72-73 

64 

40 

344 

16 ‘C 


48 

73 

71-02 

81 

458 

16 -3 


3B 

27 

73-99 

73 

571 

IS -9 


37 

32 

74 40 

74-08 


TABLE LXXTo,.—SolutioiiB of Zinc Bnlphate, | (ZnSO^ + THjO). 


Uim. MulOi IMF 
Litre, 

rc. 

n. 

Al. 

Vp- 

T(. 

T«r 

0 

18*1 

62-78 

0-4867 

73-40 

73-30 

73-31 

U-129 

lb -7 


60 

72-65 

32 

43 

267 

18-7 


40 

72-16 

68 

69 

39 

18 -7 


22 

71-47 

64 

75 

0 

■n 

62-78 

4864 

73-26 

73-16 

7312 




32 

71 79 

36 

39 

667 

Wm 


04 

70-61 

65 

71 

0 


62-78 

4867 

73-40 

7312 

73-21 

0-115 

mMM 


53 

72-76 

33 

58 

173 

19 -7 


61 

66 

4B 

74 

216 

19 -7 


45 

38 

54 

BO 

263 

19 -7 


32 

71-79 

22 

4B 

0 

18 -4 

62-78 

mSm 

73-35 

73-24 

73-31 

0-0435 

19 -5 



72-94 


so 

0887 



47 

47 

72-88 

38 

133 

20-7 


60 

61 

73-28 

69 

35 

20 -6 


32 

71-79 

73 71 

HlH 
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TABLE LXXTog.— rmfinved. 


Qtid. MoK per 
Litnf. 

f a 

n. 

A,. 

Vp 

T/ 

T„. 

0 

_ 

1W’*3 

02 78 

0*4868 

73 15 

73*34 

73*39 

0*0199 

! 18 *4 


60 

73-08 

11 

17 

066 

18 -8 


56 

72-89 

18 

30 

106 

18*9 


53 

76 

30 

44 

15:2 

18 *7 


50 

61 

12 

62 

2R6 

18-7 


41 

21 

80 

90 

33 

18 -5 


30 

71*71 

51 

62 

372 

18 *4 


29 

n,l 1 

75 1 

79 

414 

1 

__1 

27 

55 

— 1 

87 

91 

0 

, 14 8 

62 86 

lf'70 

73 71 

7:t 68 1 

7.J-20 

0*16 

1 in 2 


1 

72 70 

7*2 

30 

37 1 

1 13 -5 


1 39 ' 

72*31 

71 43 ' 

7405 

556 

18 *9 


22 1 

71 53 

67 1 

35 

736 1 

, 10 -2 


04 1 

7t> 71 i 

82 1 

51 

919 1 

Ifi -4 

1 

t7^D 1 

70 03 

75-(irj 

81 


Traalie niveitigaltnl the lichiiviour *it aiiuemifl RoliitiniiH ot Heveiul urgHiiic lii[Qid«, uiiU 
the rohulta of liii IqImiuir aie gi\en below 'flie iiniuberi dmote the heights to vliich the 
Turioiia uiixturos aBceudr<(l in eupillitry tubcK ot the sAuie lioic. 


TABLE LXXrUy.—Aqueona Solntiona of Fatty Adda. 


ConrantimtiuD. 
Oniu. 
per Litre. 




h. 




Furniir. 

Aoetii. 

riu|uniuc 




Cepioii*. 

200 

72-70 

60-68 

46-55 

36-21 




100 

79-16 

68-61 

53-76 

39-78 

38-92 



60 

84-47 

76 06 

G3-(»7 

' 48-46 

46-75 

1 


25 

RG-91 

81-45 

70-56 

57- 1 5 1 

' 5166 

41*87 


12*5 

89-05 

85-10 

77-66 

67 07 

64-57 ' 

' 63-00 


6*26 





72-50 

61 77 

48*55 

3-126 




1 

_ 1 

78*58 

70*45 1 

_ 1 

! 58-59 

i___ 


TABLE LXXla,,,.—Aqueooa Solutioiu of Alcohola. 


1 

CoucoiitraLKin, 




h 




Giiue. 
per Litre. 

Methyl 

Etlivl 

I'l wiiyl 

Imprai.vJ 

Itiityl 

Isobutyl 

lertimyl 


Alcohul. 

Alctiliol. 

AkroUel 

Aicithe]. 

Alcrtliol. 

AlooliDi. 

Ali'chol. 

200 

61*05 

48-71 

35 07 

35 50 




100 

7121 

60-96 

43-65 

44 06 




60 

78*04 

7l-:i7 

54 70 

54-60 

38 46 

40*03 


26 1 

83*46 

79-06 

60 II 

61 11 

49-36 

51*06 


12*5 

87*45 

83-74 

74*32 

72*14 

60-45 

62 07 

45-57 

6*26 





69*07 

71*20 

56*48 

3*126 

1 





76*64 

77-06 

67 08 



From the pnoeding and wnne faiihei inTeatigationa Traube compiled the following 
table for eonTenience of oompariaon. 


Nubttoiifn. 

Qmi. 

perLitn.| 

A. 

Projiioiiic aoul, . 

100 

53-76 

Lactic „ 

100 1 

71-51 

Butyric , 

100 

39-78 

iRolmtyric 

100 ! 

38 92 

Oxyisubutyric, I 

100 

6811 

Ethyl alcohol, 

100 

fiO-DG 

Ethylene „ i 

lot) 

sn 84 

Priqiyl „ . 1 

100 

43-nn 

laopropyl „ 

100 

41-on 

(ilycerol, 

100 

90-03 

Acutahlehvde, 

J'O 

75-50 

Puralilchyclc, 

ftO 

ns 3G 

Prii|iylaldeliy(lc 

no 

G2 52 

AccLoiic, 

00 1 

71-47 

Allyl alcohol, 

no 

GG-16 

DieLhyl amino, 

40 ' 

57-73 


SabBtunce, 

1 GriiH. 

]H*r Line. 

A. 

Triethyl amine 

, 40 

41-25 

Propionitril, . 

40 

6319 

Kthyl ether, 

40 , 

r)3-33 

Oxalic „ . 

20 

G4-27 

Anilin,. 

20 

6G-45 

Butyl ah ohol, 

l-J-3 

60>45 

Isobutyl „ 

12-5 

G2 07 

Triniethy] carbiiml, 

12-5 

68-11 

Isoamyl aliM>hol, , 
Dime^ylethyl carbinol, 

12-5 

45-57 

12 5 , 

60-02 

Propyl alcoliol, 

12-5 1 

74-32 

Allyl 

12-5 ! 

81-57 

I-*ropy1 acetate, 

12-5 

65-54 

All)! acclat(4, 

12-5 

64-25 

Mprcaptan, 

' 6 

85 30 

BeiizahlehyilQ, 

2-5 

1 

83-33 


I’lilhng m for the mulouular wciglit of tlu' uigunic iioida, the Tdluex of h,m work 
out oa fullowH 


(Inns, ]M 1 




him. 




Liiir. 

Fill line. 

\cptir 

Pro]iioiiii', 

Butyric. 

Fsiibntyno 

iHDTtlBriC. 

('■ipi me. 

200 

1-580 

1-011 

0 629 





100 


1-144 


452 




50 

1-836 

1-268 


561 

531 



25 

1-889 

1-358 


649 

621 

0-410 


12-5 

1-936 

1-418 

Bfii 9 

762 

734 

520 


6-25 





825 


mmm 

3126 




910 

893 

691 

0-499 


From the preceding Traube ooneludea that, with two aubatancea of molecular weighta 
m. and Mf, reapectiYoly, if /i, and hfi repreaent the heighte to which aolutions nf the aame 
concentration of the two will aacend in the aame capillary tube, and if and be the 
hmghta coneaiwudiiig to another equal concentration, then — 
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TABLE LXXFo*.— CapQluity OonataatB of Aqtieoiu Bolntiou. 

(B) F. Volkn»nn'B Bxperitaeuta. 

E-“£qniTa1ait,” acootding to yolkmann’a nomonolHlun, leilly double the true chemical 
equivalent of ihe aubetince. 

O''-Specific gravity of liquid at temperature of the axpeiimenla, water at 4* C. heiug taken 
aa 1. 

B —Weight of anhydroua auhatance diaaolved in every 100 grma of water (acrording to 
Qerlach’a tahlea). 

psNumber of aalt “Equivalenta" oorreaponding to every 100 *'Equivalcnta ” of water in 
eolation. 

a* and a with umal import. 


SuLitenn 
and Teni|iaraturr. 


IB' C. tu 16* C., 


iCI, . 

20 a, 


16' C. to 16' C., 


Dl, . . 

IB' C. to 16* U., 


5* C. to 16' C., 


\ • • 
19' C., 


16* C. to 16* C.. 




6-044 






a 

1 MgOlH 

,|wr mni 

1 

Dyiipfc 
{lar cm. 

16 36 

h"2G 

81-0.6 

15-!il 

SOI 

78-00 

1.6-04 

7-73 

7.6-S6 

lB-37 

8-J6 

81 0.3 

16-14 

7-86 

77-13 

14-09 

,8-43 

82-62 

14-M 

ift-20 

80-46 

14-2.6 

17-89 

77-4-2 

14-44 

7-74 

75-95 

14-70 

7 61 

7467 

14-13 

8-47 

8,3-11 

14-36 

8-01 

78 60 

14-71 

7-69:) 

75-51 

13-K8 

18-12 

79-68 

14 36 

17-85 

1 

77-03 

14-66 

7-67 

75-36 

14-.31 

8-83 

86-64 

14-29 

8-35.3 

81-98 

14-50 

7-86 

77-13 

14-76 

7-66 

75-07 

1.3-78 

9-31 

91-35 

13-84 

8-84 

86-74 

13-94 

8-22 

80-66 

14-24 

7-81 

76-64 

14-44 

7-61 

74-67 

14-75 

7-Bl 

73-69 

13-83 

9-29 

91-16 

13-97 

8-57 

H4-09 
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TXm.V. T.XT1n*—roMfiiUMr. 


BulmUiir e 
and T 0 in]m 1 ara. 

K 

O’ 

1 

B 

1 

y 

a* 

MglllH. 

im mm. 

a 

Dynei 
|ier cm. 



M136 1 

14-87 

2-412 

14-27 

7-95 

78-01 




6-96 

1-J29 

14-61 

7-71 

75-65 

SrCL, . 

1:16 

3114 

41-35 

4-698 

12-81 

8-40 

82 43 

13'(’.to 16'C., . 


2232 

29-13 

3-308 

1.1-19 

810 

79-48 



1204 

14-67 

1-666 

13-90 

7-7» 

76-44 




6-70 

0-761 

14-45 

7-630 

74*90 

littCil , . . . 


2.'i61 

31 B8 

2-759 

12-60 

7-91 

77-62 

21 C.. . . 


191)1 

24-01 

2-078 

13-04 

7-79 

76-44 



1190 

14-29 

1-237 

13*71 

7-67 

70-36 



0544 

6-53 

0-665 

14-24 

7-61 

73-69 

15‘C. to ICC., . 


2820 

35-1.1 

.1-041 

13 61 

8-02 

78-70 



1822 

21-95 

1-900 

1.1-24 

7-83 

76-83 



0!M7 

11-16 

0-966 

14-11.1 

7-68 

75-36 



0497 

5-80 


11-49 

7-603 

71-62 

2NnN()|, . 

170 

.1022 

62-Gl 

6-583 

12-58 

8-19 

80-36 

12 C., 


2301 

43-77 

1 6.15 

1.1-05 

b-03 

78-79 



1311 


2-137 

13-86 

7-84 

76-93 

15* (j. to 16* a,. 


.1623 

80-18 

8-491 

12-.17 

8-43 

82 72 



23.18 

44-98 


13-02 

8-03 

78-79 




18-17 

1-924 

14-01 

7-75 

76-05 



0490 

7-9.1 

0-839 

14-53 

7-62 

74-77 

2KM).. . 

202 

126.1 

22-97 

2-011 

13-75 

7-74 

75-95 

ll’O, 

U9(K) 

15-82 

1-408 

14-06 

7-60 

75-16 



7-88 

0-701 

14-55 

7-61 

74-67 

ICC. to 16* C., . , 

1.147 

24-91 

2-217 

1.1-63 

7-73 

75-85 




13-67 

1-216 

14-13 

7-62 

74-77 




6-96 

0-619 

14 59 

7-595 

74-33 

NmCO, . . . 


1329 

14-39 

2-444 

13-74 

7-78 

76-34 

U‘C. tolCC., . 

mm 

6-19 

1-051 

14-39 

7-63 

74-87 

1 

H 

2-84 

0-482 

14-73 

7-57 

74-28 

K.co,. . 

13H 

.1575 

53-76 

7-016 

13-13 

8-91 

87-43 

15' a, 

2674 

37-07 

4-838 

13-19 

8.16 

82-0.1 

1 

1B76 

19-96 

2 606 

1 13-71 

7-94 

77-91 

1 

I 


9-77 

1-276 

11-28 

7-72 

76-76 

1 

0400 

4-69 

0-612 

1 

7-60 

74-68 

IB* C. to 16'C., . ' 

414.5 

6.5-95 

H‘607 

1 13-09 

9-26(1) 

90-86 (') 

1 

1 

.12D4 

47-49 

6-198 

13-08 

8-67 

85-07 

1 





. . _ 

_ 
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By taking tho values of H as absciasr, and the corresponding values of a os onlinates, 
Volkmanu found that he obtained points on a curve which appnuduiately oonfomu to the 
equation;— 

/y-s.o-T’ftO, 

where // haa the eaine value oe in the table. The following an the inetaucos giveu by 
him.— 
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2NaC1 

af^-a-7'44j 

ie-O-lfil 

2N11NO, 

xj^sa-7-5S; 

X-0-102 


■- a - 7*D0; 

a--iO'lBl 


iryaia-7-jO; 

x*«i 0-111 

2NII4CI 

jy»»-7‘49j 

sr-0130 

2ENO| 

7-53; 

X-0-102 


gj/mta — 7'bOl 

x-0-131 


/y=o-7-50; 

ir-0-106 

2KG1 

/V-a-7-50; 

0-160 

Na^CO, 

-a-7-61; 

X-0-112 

MgCl, 

x,_b-7'50; 

/=. 0-197 

EgCO, 

xy-a-7 50; 

x<-0190 

GaClj 

/,K.a-7‘15, 

x*»0 202 


jry -»o-7-60; 

X-0-191 


iy»-B-7'30; 

/•»0 204 

NbjRO^ 

/i/aia-7'60; 

X-0-169 

SrGl] 

rp-^a- 7‘50; 

.r-0-187 

KjSO^ 

jy«-a-7-60; 

X-0-162 

BdCl, 

jcy-^a-7‘i3. 

f-0-174 

MgSU^ 

jy-a-7-60; 

x-0-133 


-rv-a- 7-BO; /-0174 

Tim rlifterani vftluoH for the same Bubslanon are the roaulta of different seta of 
experimontfl. 

KcMleulmrk’fl inyeBluMiutii^* with inixtuiee of two liqiiiile, (liU'ohoL and walm , petroleum 
and chloroform; alctjhol mid chloroforiii; cLloroforui and ether, othei and petroleum), 
Bhowod that if riscRpillary constant of the mixture, a^, nr 2 ^capillaiy conelant of ew^ 
oonatituent, and u^- lolumo of oaeh lonstiluent in the mixture, then 

ri + y, 

Diiclaiix found that if aqueous solnlionR of two alcohols, nr of two fatty arids, haye the 
same siirfaco tonaion, the (lorcentage composition of the two Holutions will have a constant 
ratio; the mean values for this ratio he found to bo for— 

Methyl alrohol/aiuyl oil ohol, 33 Foimic acid/ocetic acid, 3 

Ethyl alcohol/amyl alcohol, 17 Butyric acul/acetio acid, O-JO 

Propyl alrnhol/amyl alcohol, 9 2 

Butyl alcohol/amyl alcohol, 2*7 

Capryl alcohol/amyl alcohol, 0’061 

This means that a solution containing I per cent, of hntyric acid will have the aama 
surfaco tension as one coutaining 10 per cent, of acetic acid, etc. 

Suiface Tension between Two Liquids. 

When a solid body (c) is iu contact with two immiscible liquids a and h, which an 
also in contact with eiusk oilier, if ^ represent the angle mode by the surface of e with that 
separating a and h, and if 


• 0 --— 

then 

..tsHnrfaoH tension lietween n and 6, 

II II ® 

I, II 6and^ 


or 



VOL. IJ. 


3n 



Quincke gira the foUowiog value) for the liquids mentioned *— 


Liquids. 




■u* 

Mercury, 

Srdtttion uf Ni,H,(),(o-a 1'125), 

BV03 

7 90 

45 11 

II ' 

Water, . . . . 

ri5-0,3 

8 26 

4*3-5h 

If ■ 

Alroliol («r«-0 791), 

0.3 

2-00 

10-71 

II • 

Ghloiofiirm, 

ss-oa 

3-12 

40-71 

ft ■ • 

Solution of HCl (eras] 1) 

fi.'i 03 

7-19 

38-41 

J« 

('arbon ilisnlphide, 

65 03 

3-27 

37 97 

If ■ ■ 

Olne Dll, , . . 

55 03 

3 7B 

34-19 

II • • 

Fotruleuni (o-»0'79M 

1 56-03 

3 23 

2h9l 

„ . . 1 

Turiientiiip, ... 

65 03 

3 03 

35 54 

Wetor. . . 

Carlion dinilphnie . 

8-26 

3-37 

1-26 

II * . 

' I'etriileiini, . 

R-25 

.3 23 

3-83 

1 

• r 

Clilortiform, 

8-26 

.3 12 

3-01 

II 

Olive nil, 

K J5 

3 711 

2-09 

11 

Turiwiitiiie, 

8 35 

3 01 

1-18 

nine oil, . 

1 

AleoLol, 

3 7(i 

21)0 

0-23 


If in the la)l equation r represenU a fluid, ip a gas ot u liquid, the ubole uvpresBion 
Will require considerable modification. If z denote an, a and 6 an} two liqiinU -laiy a 
drop of 6 on the surfare of a -and if 

0i»the angle between the Rurface separating rr from r and that Repatating fiuin c 
outside both liquids, 

dj-the angle between the surface eepaiating a fiom h and that Bipaiating h from r, 
dj^tbe angle betw(*en the surfiice eepaiatiDg a from 6 and that separating a fiom c, 
cia»=burface tension botu k en ii and h; 
iiQ,j:.Burface tension bstw^ on a and r; 
o^sBurfacr tenuon betaeeii b and c, 

then Ottr/sin a,ft/4n0„ 

if there exist a state of equilibrium, and the three magnitudes atr u^id a^a may he 
represented by the three sides of a plane triangle, and the sum of «in} two of them muni be 
greater than the thud So far, no lusbaiioehas been oh^eivid nheie tliPi fluid eurfaoes 
meeting along a common hue can W in equihbnum—one of the three teiiMons Oni ocr nnd 
Oirt being always greater than the sum of the other two. One puie liquid would always 
spread over the whole exposed surface of snothpr , thus, as sliowu t>y Quiuuke, a drop of 
pure water will spread ovci the surface of pate mi rcurv. 

Watson found the following values for a in dyiu v/cm. at 0* C. — 


Water/air, 

7(16-3 

77 

.59 

Meicury/air, 

439 07 (1) 

487 

04 

Petiole un/dir, 

26 46 



Benaol/air, 

23-0.3 



Wator/petroleum, 


.3.3 

'38 

Walra/beudul, 

Meioury/water, 


33 

79 

367 90 

375 

10 

Hrercury/alcohol, 

364-67 

368 

63 
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lien W6 see wai 0 r/iftir> water/petroleum+pekroleum/air; the eome thing is oheemble, 
from Quindce’e numben already given. 


TABLE LXXIh. 

Td 1888 Quincke found the following values for the mirfaci* tenrioii of the aubstances 
named against air (on), and against water (c^^) or otlisr liquid where stated. 



Soda solution, U'2S per cent. 
Water, 

(llyci'iul, . . . . 

Kiibseu oil, 

Bripesoeil oil, 

Olive oil, . 

Almitnd oil, 

Cod liver oil, 

('astor oil, . 

Almond oil \ chlurofoiiu, 
(Ihluruforni, 

Carbon disulphide, 
liensol, 

Petroleum,. 

Turptuibiiir, 

/Ucohol, 

Kthor, 

Kgg albumen. 


Ai|Ui‘auA solution of gall (h per cent.;, . 

„ „ Venetian soap (1/4000), 

. „ n (1/400), 

M .. (1/40), 

sugar, 37'7 per cent., , 
,, ,, tannic acid, 10 per cent. 

„ „ gum arable, 20 {icr cent. 


„ „ gulalinu, ^ very dilute 

„ agar agar,) 

Kapeseed nil/egg albumen, . 

•I N /glyceiol, 

„ „ /aqueoua Holutioii of uiiigiHM, 

Olive oil/dilated oluuLul, 

Almond oi\jegg albumen, 

„ /NaOl Bolub'on, 1 per oeiit, 

A Imiind oil •(•CHCli/aoda solution, 

„ „ /soap Rointion, , 

Cud liver oil/NaCl solution, 1 per cent., 

II ,1 /egg albumen, . 



1 

1 

1-2635 

0-9151 

9130 

9152 

9173 

9251 

9033 

1-0123 

1-4M7K 

l-2li«7 

0-H985 

7977 

Mt!7 

7901 

7200 

r0.3f>5 

1-0364 

1-0133 

0-9983 

0-9992 

1-0009 

1-1170 

1-0.152 

1-0708 

1 

1 

1 


3-120 

3“274 

3-123 

3-233 

3- 033 
2-351 
1740 
5-934 
5-370 to 

4- 913 

5- 076 
2-681 
2-672 
2-563 
8-182 

5- 857 
7-603 

6- 790 

7- 277 
7-842 


0 

0 

0 

1-564 

1- 700 

2- 296 

2- 370-1-761 
0-878-0-700 
1-624 

1-892-4-622 

3- 010 
4 2.56 
1-969 
3-834 
M77 
0 

1-256 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0-710 

1- 415 

2- 140-1-688 
0-693 
0-701 
1-261 

0-676-0-119 

0-267 

0-470 

0-400 













r Dob iuTMtigakor f«and that the aoifBoa tanrion vaa pnwiieally nil hatwoen thi 
fcrilowing pain of liquids ■— 

Alcohol, aleoholio nlutioii; alcohol, eUtcr; alcohol, torpentine; heniiol, ohlonfonn 
beoiol, npesecd oil, gljwiol, oIitc oil; glycerol, almond oil; glycerol, cod lirer oil 
carbon diculphide, ether; carbon diaulphide, bensol; carbon dunlphide, chloroform 
carbon dianlphidc; oIitb oil; carbon dunlphide, turpeutine; pctrolcnm, rapeaecd oil 
turpentine, olive oil; water, aqneoua solutiona. 

Cantor (1802) gives the following valura for the Mirfaoe tennona between 

Mercniy and bonaol at 20* C., 34*83 mgr./mm. 

„ .. „ „72’U,3R'46 

„ „ amyl alcohol „ 26° G, 26‘67 


TABLE IjXXIi.—S mlhoe Tenaion of Fnied Metala, eta 

When no nnnilwn arr given m the teiuperatnre onluiiiii it la to be nndeietood that th 
tapemernti wen oondnoted at oi reiy cloae to the Aumn point of the anbetancr 



ad 

SpfciRc 

Giayitv 


a. 




Suhiitaiieei 

S.t. 
a i 

0*. ' 

— 

— 

MitLcid 

Anthority 


^5 



mi'tufl / mill 

d}nf«/cm 



Antimony, 



7 63 

8k 9) 

863 01 

Balling 

tjumrkr 

II • 



7 H 

*» 

II 

]{iimotli, « 



8-08 



1 

i» 


•m 

10 UOi 

8*766 

44 7R 

429 bO 

Flaltauad diapa 1 Sihleiilupr 

M 

aiu 


H878 

43 017 

4J211 

91 

II 


511 

9 716 

8 6068 

41 lau 

406 62 

91 

II 

Rntriiine, , 



S-00 



Falling diDp§ 

Quimka 

Cadminm, 



17 7 

70 b6 

693-27 

II 

II 

II 



16*84 



II 

•1 


312 

7-9» 

21 26 

84-86 

832-S2 

»i 

Siednntiipr 


118 


21 24 

84 86 

832 Cl 

Flattihbd dro|M 


ISI 

7 9262 

20 991 

H4-1S 

816 22 

91 

If 


181 

7 8866 

20*688 

80 885 

798 21 

II 

II -. 

Colmit, 



6 708 
6-200 


1 

Dini^iy 

Dubbltf 

flerifeld 

M 

SiT' ! . 



16'4 

11 71 



Fiilliiig drupe 

ft 

Quincke 

II 

„ (pnn), 



lu'4 



ft 

jf .. 

„ (0-6% 



690 

62 24 

610*74 

91 

Heydwailai 

linn (cant), 



26 8 



fl 

Qainrki 

MU' • 

II II ■ 

Bf al ' 



271 

9 80 
6-712 



Dnipfi 

Bubldm 

Haiiifeld 

If 

Lead. 



8-84 

46 h6 


Billing dropa 

Quincke 

|l a 



8-6 

417 06 

II 

II 

II 

886 

10-6I6 


4H'2 

472 07 

Ripuleii 

FlalU>nra droin 

Onmnaoli 

II fl 1 ■ 

826 

10*646 

9 778 

61-94 

609*67 

Sudantopf 

It ' * 

889 

10*648 

9 67H 

61 1)2 

600*64 

o 

If 

II < ■ ' ■ 


10*896 

9 498 

49-800 

484*44 

1 ** 

pf 

linouryi . 

1 

1 


6 66 



Falling drojw 

Qutnoks 

II 0 > • 

89 

18 66 

6 767 

46-29 

464*28 

II 

Siedentopf 

II can 

> 89 



40 


Ripplm 

Imuimach 

Kiokal, . 



13-869 


398*11 

M 

Hanbld 

1 • 



9*808 



II 

II 
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TABLE LXXIt.--fl)nfMiie(I. 



id 

SpeoLiiL 


Bi 




Siibittooe, 


fit 



Method. 

Anthontjri 

1 

II 

Gmvity. 


rngms /mm. 

(1^ neii/rm 

Fillifliuiii, • 



26 26 



Ehlluig diOfiH 

Quincke 

Fholpborah 



4 68 




Platiiiam, 



17 66 





Fbtmiani 



86-74 





SelmiDui 



S42 



** 


Silver, 



8 66 





II 



161 




II 

II 



10-10 




Qiadenwiti 

II 



11-779 





Sodium, 



52-97 



FI 

Quinoko 

Bal|i)int, 



4'28 



It 

II 

^ If 



17*1 

69-86 

587 29 



Tin, 



111'76 





II 

220 


irirrM 



II 

Orudeiiwiiv 

II • 

22ii 


li&iLI 


j 



11 

24U 

eDB'* 


35 9 

353 28 ^ 

Bipplce 

OmuinaLh 

II * • 

220 


17 S7 

62-48 

612 01 

MattciiHl ill ops 

Hiedeiitopf 

ii ■ 

277 

6 - 94 ; 

17 72 

01-56 

604 1)7 

II 

II 

II 

290 

6 01^ 

17 bb 

01 20 

6U1-12 

II 


II • 

482 

Q 8J1 

17 6S 

.'»9'99 

688 6b 

II 

II 

II 

61 i 

6 769 

17 028 

57 64 

564 62 



Kmc, 



26*41 



Falling dro]i9 

Qninike 

Rose’s hUo^ , 

14^ 



36 0 

343 45 

Ripplus 

Qiniimaih 


116 



34 6 

338-64 

1, 


Liiiowitr’A alloi, 

■fra 



33 4 

327 74 

II 

II 


21ft 



39 4 

3S0 62 

II 

II 

80%Sii + 20%lli. , 

196 


16'0 



flattened dro|is 

SiBilento^ 

II II 

225 


15 4'W 



Kipplis 

Uiunuiacn 

12-6811417 E% Bi, 

mm 


15 300 



II 

II 

140 


14'0 



II 

II 

If II • 

sib 


14 .tOS 



II 

If 

61 ijS bu ^46 9% Ui, . 

407 


14 123 



11 

II 

140 


13-4 



11 

II 

II 11 

17ft 


IS 34 



II 

II 

a7%SiLfbi%Bi, . 



13-136 

12 2ft 



1 

1 

•1 

II 

II II • 

242 


11 963 



II 

11 

19‘7i^’8n4'B0 8%Hi, 

EQl 


11 681 




11 

226 


10 6 



1 

II 

II II 

wm 


10*614 



1 

If 

II 11 1 

417 


10-212 



II 

91 

Caae iiigir. 



8-63 



Dmps 

Quincke 

Qrapeiui^i, 

F^tiii BOgai , 



9 

9-18 



1 

II 

II 

II 

Spinnmli, 



7-89 



■1 

fi 

Paiaffiii 



8*14 



1 

M 

Wax .... 



7-06 



II 

If 

C^laea, 



16-67 



1 

II 

Barium chlondi. 



8-39 



1 

II 




17 28 



II 

II 

Boron oxide, 



■m 



II 

l| 

Oaldum chlmide, 



9-4D 



II 

II 

latbimu oarbonaUr, . 



7-39 



II 

If 

Lithium chloride, 



6-53 



II 

II. 

Potaenum aoetate, 




4-303 

42 81 

II 

TiauUe 

»» 11 




4-619 

44-34 

II 

1 '* 
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TARTilC LXXIi. ^nnufinuu 



Sabataaoi. 


PoUaumn ineuatd 
(meta), 
bramate, 
„ broDiide, 


Method. Anthoiity. 


oarbonato, 


BhlnratOb . 
chloride, 

ohromatp, . 
dushromate, 
tnohroiuatc, 
oyanatfl, . 
cyanida, . 
finorido, . 
formate, 
iodide, 

molybdate, 

nitrate, 

. *» 

nitrite, 

phoapbate 

(mata), 

phosphate 

(PJTO), . 

seleno- 
cyanate,. 
•ilitiate, . 
aulphate, . j 


„ thiocyanate 

„ tnngatate, . 

Silver bromide, . 

„ chloride, . 
Sodium atetate,. 

„ aiaanatc, 

n am.-phoip)iale, 
„ boralc, . 
n bnnnide, 

11 II 

„ carbonate, 


chlorate, 

chloride, 

II 

chromata, 

diohromate, 

pyanide, 

formate, 

molybdate, 

nitrate, . 
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SiHvifio 


O. 




Siilvilianre. 





Method. 

Authority. 

II 

Uuvity. 

n\ 

mgniq/mm. 

dyues/i ui. 




Sotllum uitrite, , 

,, metaphesplisti*, 




12*544 

m 09 

DruiM 

Traube 




17763 


II 

II 

II i)yro|ihi>9phBlo, 




25'.421 

248 17 

IP 

II 

propioiiste, , 




2-269 

22-17 

11 

II 

f 1 II ■ 




2‘432 

24-16 

■1 

II 

„ stoarftte, 




1‘486 

14'.48 

II 

M 

„ bu1)»hute, 




18-864 


11 

ll 

■1 II ' 



17 84 

20-178 


II 

Qinncks 

Tiaube 

„ tiinintato, . 




198-00 

II 

,, ilitiiugstaie, . 




14-725 

144-49 

1* 

II 

„ valerste, 

1 



1-417 


11 

*1 

,, \iinuULn, 

StrolltiUTii ililiiiLiie, . 




20-101 

197*24 

II 

ii 



8 IB 



II 

Quinrkp 


(juinrkc lhat for all Hubstouces at ui imor tb'ir 4ul|,ililjriii;{ pointo,— 

a*'=BX 4-3; 


and ho jtiveR^—• 


n-1 


for Ha, Hr, H, P, NnPr, iClIr, AgBr, and K1; experimental reeulta range from 

t 

.3-4? to + S4: 


«- 2 

forHg, Pb, Bl, Hb, NaNOa, KNO^, Ui\ NaCl. KCl, CuCl„ SrOl,, BaClg, ArCI, cane 
mi^nirp K^apu su^rir, [K)utiu sugar, Bporinacoli, puiufliii, and wax , sxpiTLiuBiilal results range 
from 7*L8 tu U’4!), 

w=4 

forPt, Cd, Sn, Au, Ag, Cu, Li .CO*, Na^COg, KgCO*, Na,SO^, K,aSO^, raicrocosmic salt, 
borax, gloss, and orator; uxpiMimiuitul results rouge from 14*8 to 17*11, 

u=6 

for Pd, Zn, and rast iron; experimental rnsults range fruiu 25*3 to 27*1: 

n» 12 for ; experiment gave 53 msU>iid of 51*6 ; 
n ^ 20 for K ; experiment gave 85*7 lustead of 86. 

Trenbe’s numbers (7fer., xxiv. p. 3074 sf sey.) have boon employed to calrulate the 
values of a on the supposition that for water at 0" C., a =*7*791, more closoly approximate 
to tlie results of the drop method than 7*6 given by him. 

Bioduntopf obtainod his results by accurately determining the radius of a flattened drop 
(T) and the radius of curvature of the drop surlace (/a), and calculating by means of the 
following formula— 

where and _ 

i</)-2-131 + l-0]78«+i^l 
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If r denaity of ihr molten aabeUnoL, 

uodiuin in which the cqtilinry earfeoe is formed, 




The method is elegant and eiceedingly naeful, ao the exiicrimnital data on which bo 
hosed hie calcalationa are aitpeuded 

For moicui} at 16* C — 


T 


3-994 

7 4609 

4-017 

7-6537 

4-1176 

7-9002 

4-166 

8 0943 

4-2426 

8-4296 

4-318 

8-7778 

4-365 

8 9422 

4-4015 

9-1231 


Fm tin— 



at 277’ C. 

iiuds. 

4-807 

mm 

6-932 


290 

1-927 

7-231 


433 

6018 

7 46'> 


613 

4 6’i6 

6 6686 

For bi<imuth— 

at 346* C. 

T=4030n 

H -a 6*664 


611 

4-0735 

6-868 

For load— 

at 389 G. 

T 4-0107 

/»» 6*3674 


498 

4 0369 

6-4304 

For cadmium— 

at 366* G. 

T-4 0K7 

5-1683 


431 

4 5709 

6-1203 

For alloy of 80 puts Kn + 20 jiaitq Bt— 



at 226* G. 

4-261 

/i 5-9437 


339 

4 4-24 

6-3391 

For alloy of 62-6 parts Sn -t- 37-6 parts Bi— 



at 266* G. 

T-4-227 

^=^6 0062 


407 

4-2342 

6 0629 

For alloy of 63-1 parte Bn + 46 9 parts Bi— 



at 176* C. 

T-4-6782 

7-3310 


296 

4 2286 

6*1863 

For alloy of 37 parts Bn+63 parte Bi— 



at 242* G. 

T-4-227 

/t-a 6-3883 


378 

4-2124 

0-4049 

For alloy of 19*7 parts 8n + 80 3 parti Bi — 



at 281* G. 

T-41821 

/i -r 0 6820 


417 

4-2194 

6-7493 
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Thu invoatigittor gives the folloeriDg intwpolstion Bind extrapolation formolm:— 


mercury, 

-46-29(1 

-0-0,351r); 

- 6-769(1- 

0-0,185r); 

7=9 + 

39 

tin. 

62-43(1 

-0-0,273t): 

17-87 (1 - 

00,164r). 

9- 

226 

bismatb, 

43-78(1 

-0-0,233r): 

8-756(1 - 

00,117t). 

9- 

271 

leed, 

61-94(1 

-0-0,2«7t): 

9 77h(l- 

0-0,l66r): 

9- 

326 

eadminm. 

84-86(1 

>0-0,419r): 

21-24 (1 - 

0-0,265t): 

9- 

31R 

alloy (1), 



16-9 (1- 

■0-0,108t); 

9- 

196 

.. (S). 



14-6 (1- 

O0,119r); 

9- 

140 

(3), 



13-4 (1- 

■0O,12Cr): 

9- 

140 

W, 



12-26 (1 - 

■0-0,169r); 

9- 

140 

» (3). 



10-6 (1- 

0-0|161r): 

9- 

226 


d^tomperature on ordinary Crntigradr 

scale. 




IT«‘ bIbo fuatiil tlini if nii, t», nie^ieetivoljr ilrnote the percentage of each ingredient in n 
Linaiy uUoj, and if be the eiwcific cohesion uf Uie ingredients separately, then— 

•* siiecific cohesion of alloy ^*"« “i'*‘***i *S ^ 

" mi+ffti 

and with none of the proreding allnyn did the calcnlated value diflur as mneh as I'S per 
cent, from tliat experiinentilly determined, 

Siedoutuiifta furinula* tor morcuiy, gave for that liquid at 0* 0., 

at>45‘656 mgm./nini. 
n’,- 6-720 

If ie calculated from og anil the density of menrury at 0* G., we get 

a*-6-716. 


TABLE LXXIj.—S nillMe Tauioii, etc,, of Liquefied Omob. 

In his researcheB on liquid air Kipp found that it loeee nitrogen readily, so that with 
ago its physical properties approximate more and uiore closely to those of liquid oxy^u. 
The foUoaing are the mean values of ttie experimental results ohtaiiied with liquid ait of 
the age stated;— _ 


AffB in minntei. 

Dumity. 

R in dynM/cm. 

76 

1 

10-24 

140 

1-05 

10-36 

260 

1-1 

11-28 

450 

1-131 

13-36 
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Other nrin gave-* 



■ lu (tym^oin. 

11-98 
12*07 

1107 
11*28 
12 00 
12*63 
r2*9() 
13*01 
1312 
13 21 
13*30 
13-31 


Orunmoch gives the folloviiig values for liquid an, or rather the liquid losiduu left at 
■bout -190' U. 

“•» 

Values of a m dyneB/cm., ll'Gl 1189 13-05 11 90 11*91 12-23 12 51 12 63 

This investigator also giyes wliat he calls the corresponding valiips of a\ Imt Monie 
earicraa error must have crept into his ralculations, as Iiis numliers involve a thrrease in 
density with an tnerpwte in the percputage of oxygen. 

Forsch found the burface tension of liquid air—out of which a great deal of the 
nitrogen had alieady evaporated—to be aljont 1*23 nigiu./imu or 12’0S dynes cm., cortp- 
sponding ahnost exactly to the value found by Giunuiach for the liquid containing 65*3 
par cent of oxvgen. 

Qrunmach gives also the following volues for a :— 


SO, 

NH, 

8t-2fi*Cj, 

(it, 

'1*6016) 

a in dynas/cm., 33*286 

,.-29 

( 

U 6703} 

41*778 

Cl, 

,.-72 

( 

1-6462) 

33 6193 

PictvPa liquid 

l„-33 


35*065 

64%SO,+44%CO, 

;.,-6o 

( 

1*564) 

39*209 (15 years old) 


TABLE LXXIe.—B uiiiMie Tension and the Hedfa in contact with the Liquid, 


Lord Eelxin, the ffibt to apply the pnnciples of thermodynamics to the phenoiuoua of 
capillarity and surface tensioUj proved that when a liquid ib in contact with no gaseous 
m^inm other than its own vapour 


P**P± 



0 ) 


where j^i-preBsure of vapour at a point in the enrvud eurfaco tormed within ■ 

rapillaij tube (Upping in the liquid; 

P^pteaeure of Tupoor over hurisontal suifMe of liquid; 

surface tension of liquid; 

(T*density of tbe liquid; 
podensity of the TSfionr; 

r and = principal radii of enrvatun at the point where the vapour pnesute 


up. 



















When the tube b very fine^ the menboue beeomee pnctieelly a portion of the enrfaM 
of B email ephen, and r’ar^, eo— 

i^-P± .A-P±?“. P (2) 

•r -p IT—p ' ' 

If A B height to wliich the liquid would be laieeil or deprewpd within the tube in 
virtue of the enrratnre of ito eurfeoe^ 

and l)«-height of homogeneoue atmoephen of vapour capable of exerting the 
preeeure P, 

p.Pa-A/b) . . (») 

Equation (2) may be written— 

% -Ptfcp 
rir 1 - f^/ir 

very nearly; er if the preiuureti are expresaed in abaulute units, 

p = . . . ■ W 

When p is iiisii'iiilicant comiiared nitli ir wo have log 0>/T) - ~ 
whoro in has the Hnino Higiiificance os in th(* case of the gas equation, pr<<=RT, t.e. the 
liresHun* im the vH|iaiir side* ut the meniBcus will be V±ghp^ and the pressure un the liquid 
side q 1 the iiieuificiiB must be V±ijha’. The difference between these two pressures, r.e., 

yh{ -p) = 2ar .... (6) 

HO (rr-p)/2 . , . . (6) 

This equation htklds for all media, and not merely for the va|)our of the liquid itself. 
In general p is so small Giiiii|jured with tr that it may be neglected, and if 1, h bocomss 
end we get us bofiiri';— 

aBf^a*<r/2, 

or ill giavitution units 

a-fl*ir/2 

Rtbckle (I'uryaiuro of drop method) found that the surface tension of pure mercury 
varied consirlerably in different media, but the tension rapidly diminished owing to tlie 
condensation of the gas on the surface of the liquiiL The following are his results:— 


VsluDB of a in oigm./mm. 


Medium. 


Tenqieratare. 

Vacuum, . 

0'0|4 to 0*001 nim. 

IR* C. 

Hydrogen, . 

Atmospheric pressure 

21 

H, and d^ air, . 

II 

11 

Dry air, . 

Dry air free from COp 

» 

17 

II 

II 


30 mm. 

If 

Mnut air, . 

Carbon dioxide, , 

Atmoepheric premure 

II 

II 

19 


II 

23 

11 ... 

80 mm. 

If 

Nitrogen, . 

Atnumphrric preuure 

16 

II a • , 

10 mm. 

II 


OnPrejurtion. 
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The diminutSon ia the velae of the nrfeoe tenrioD takee place Taiy npidlj in hpdNgen, 
Uit alowly in the eomparatirelj inert nitrogen. 

G. Meyer sought to eliminate the offset »f gnseona rondanaatioii by measaring the waTsa 
on a jet of mercury piigected into tuious gaaes. He obtained the following valuea for a; — 


In air, . 

„ oiygen, 

„ nitrogen, 

„ carbon dioxide, 
„ hydrogen, . 


61'6 mgm./mm. 
61‘4 
60'5 
49’6 
66-6 


Theae are mneh hif^er than Stochle’s initial ralues, the reason being that M^ei'i 
meaaurementa were made with an abaolutely clean surfaLP of mercuiy, while in the other 
ease a short time must dapse befuie any measurement could be made, and a certain amount 
of Burfica contamination must hare oocuired. 

P. Volkmmn, experimenting iii moist air, under a pteuure of 760 miUimetrea of ii» 
cold mercury, obtained the following results with pure water at various temperatuirs — 




Vftliin of 0. 


fa 




Value of a^. 



Mgroi/mm 

Djnes/om 


0* 

0'9»BG0 

7-683 

75-40 

16 38b 

26 

872 

663 

76-11 

826 

6 

874 

623 

74-82 

363 

6 

873 

602 

74 61 

223 

76 

867 


74-39 

IHO 

10 


643 

74-03 

109 

12-6 

626 


73-67 

036 

16 


469 

73-30 

14 969 

17 6 

763 


72 94 

901 

20 

706 


72-67 

834 

22 6 

662 


72-20 

764 

26 

692 


71-Rl 

694 

30 

464 

236 

71 02 

661 

33 


16 

70 J 

40 

40 

18 

08 

69 6 

29 

For anilin be gets — 




12'-5 1 


4-66 1 

44-7 

B-R7 

17 6 1 

102J8 1 

4 49 1 

44-1 

8-78 

For bensol— 





12’-6 


8-044 

39-86 , 

6-864 

17*6 

H8173 1 

3-971 

2916 1 

6-739 

And for toluol— 




12*-5 

0-86964 

2-962 


6-813 

17 -6 

66612 

2'90b 

3862 

8-719 


Foi most liquids v and p differ so widely, at anything like ordinary temperature am 
under uidinaiy atmoaphene preasure, that p m^ he left out of our ci^Iationa withou 
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Miuing ui^ appreciable error; but under inereesed prenurae and at inrreeaed tpiupeiaturei^ 
more eepedallj when appraiimatiuK to the "eiitioal state," it must be taken into aceonitt 
A. van Ediip determine the height (H) to which a mixture of ethylene (critical temp^ 
tore about 10* 0. and eiitioal preaeuie about 61 atmoapheree) and methyl chloride (critical 
temperatuie about 143* C> and eiitioal presauK about 7S atmospheres) would, under 
TBiions conditioni, aeoend in a tube whose tediue wee 0‘1 mm. 


s 

Pmiun in 
Atmniphmi, 

H. 

rc. 

IVeB^nrp in 
Aiinobpbrmi, 

H. 

in 

mm 

39-33 

■■ 

6-25 

36-00 



30-13 


20-62 

26-16 



29-96 

23 -OR 

26-46 

23-20 

10-6 


23 60 

23 -15 

30-64 

18-50 

10 -3 

29-60 

19-64 

23 -06 

3.'i'20 

16-53 

10 -2 

32-17 

17-74 

23 -16 

40 71 

12-40 

10 -3 

37-92 

14*24 

2.3 07 

41 66 

11-79 

10 2 

39-6.’) 

13-19 

23 -00 


10-92 

10-4 

44-05 

lO-.’iS 

23 -02 

45-85 

9-71 

10 -3 

46-28 

8-67 

23 -07 


7-39 

10 4 

49-10 

6-66 

23 07 

52-84 

6 20 

10 ‘2 

62-04 

3-63 

33 -00 

64 11 

4 92 

10 -3 

65-20 


23-00 




TAItLE LXXlu -Bdatioins between Builboe leneimi ajod verioue 
other Fhyuical Fropertiee. 


Kuntgon and Rclineider invesiigsted the relations between eurface tension and com- 
pirsaibilily, and they gave the following values for the "relativo compressibility’' of 
the various solutions whoso snrfaoe tenuons have already been given on page 7S9. 



RflUtirs 



lltUlivo 

Snlihtniiro in Solution. 

ConipresBibilitj. 

SiibBUnrp in Solutiini 

CDiiiprBBmbility. 



I'bNnrniAl 



0*7 Kni Dial. 

1'5 Normal. 

Hydrogen nitrate. 

HI 

mm 

Lithium Bulpliate, 

827 

682 


986 

972 

Sodium indide,. 

939 

892 

fi chloride, . 

976 

■kTS 

II 

nitrate,. 

934 

878 

Water, 


BOiu9 

It 

bromide, 

932 

870 

Hydrogen sulphate, . 

0-984 

0-943 

II 

chloride, 

922 

849 


979 


It 

li] droxide, . 

875 

761 

1 , nitrate, . 

976 

963 

M 

Rulphab', 

817 


„ bromide,. 

973 

961 

II 

earWete, . 

801 

644 

II chloridoi, 

961 


Potnflrium iodide, 

934 

913 

„ hydroxide, 


1-009 

II 

nitrate, 
bromide, . 

948 

901 

1 , Biilphatey. 


0-806 

II 

947 

894 

Lithium iodide,. 

„ nitrate^ 

965 

918 

,1 

chloride, . 

931 

872 

946 

893 

II 

hydroxide,. 

884 

779 

■1 bromide. 


687 

II 

sulphate, . 

828 

660 

1 , ohlondoy 

II hydi oxide, . 

933 

868 

II 

carbonate, . 

813 

1 688 

782 
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Huy gire tha eminrieal aquation— 

vhere K ilpnotea Laplaca’a conatant; 
fi „ tlie piimiiiaBHibility, 

Y, „ the Tolnne at t‘ C. iindpr 1 atmoephara pressure of 1 kgm of the vapour 

of the liquid oonreniod, 

V „ tlie Toluma of 1 kgm, of the lujuid oi aolution at f Ci 


TABLE LXXIu. 

The following table given the actual expenmnital roeulta obtniued by thoae inveeti- 
gatom, as fu u dpnMty, (ompieambiliU, etr, are cnnremrd; uufurtunatid} they Iiava not 
given UB the results relerriug to surface teiiwun 

m-molecular weight of the dissolved aob-^tancc; 
j)=pareenlBge of substance in the sulution; 

r-b number (relative) of molecules of aubeUnce to 1 grm of watai > — 

' ' " m lOO-j/’ 

density of solution at f C. 

relative compressibility detemined at C. 


Sabstance duaolvcd. 

nu 

P 


d 


1 

/’,0 

Ujdiogon iiiiratp, 

62 69 

8 64 . 

1542 

1 0468 ' 

17’-9 

0-938 

17"-92 


4 21 ' 

697 

0212 ' 

17 -9 

'JSl 

94 

„ bromide, 

80 76 

10 77 

1495 

0781 

18 -0 

960 

72 



5 23 

f.‘<4 

0368 

18 -0 

981 

81 

,, chloriiley 

36 37 

5 24 

152U 

0214 1 

18 0 

948 

98 



2 61 

707 

0111 

17 9 

974 

60 

Water, 

17-06 



0 9967 ' 

18 0 

l-OOO 

18-00 

Hydrogen sulphate, 

97 62 

12 70 

1487 

1.0K|)7 

18 ■] 

0 921 

17 -98 



6-57 

719 

0420 

18-0 

969 

72 

Amiuomum iodide, 

1 ii’66 

17-77 

H95 

1285 

IK -0 

910 

69 



9-14 

696 

06-i0 

18 -0 

964 

61 

„ nitrate, 

79*90 

12-60 ' 

'1804 

0629 

18-0 

893 

94 



10-87 j 

1162(1 

0462 

18-0 

006 

18 ‘30 



6 23 

834 

0236 

18 -0 

946 

17 -68 



5 26 

696 

0211 

18 -0 

964 

76 

bromide, • 

97 77 

12 61 

1603 

0746 

18 -0 

910 

01 

1 


6 41 

1 701 

0337 

1 18 0 

963 

94 
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TABLE LXXIv, 

With the hydfoeavbone BirtdU fDiind tlut 

aVftr 

ii my needy ooiutant, when rvepecific beet of the liquid eubatanoe. 




a 


Raagv of a 

06863 

0-6043 

16* U. to 37* G 

7396 

4841 

17 

If 

50 

7202 

4869 

18 

II 

51 

7375 

5111 

12 

II 

19 

7513 

5016 

13 

II 

18 

7617 1 

5058 1 

14 

II 

18 

7718 

5032 1 

14 

II 

19 

7826 

5065 

14 

91 

20 

7932 

4987 

15 

91 

21 

8040 

4996 

14 

19 

21 

8137 

4991 1 

> 16 


21 

8300 

4964 1 

15 „ 22 


TABLE LXXIo.—Surface Tenelcin, CriticBl Temperature, Kiilecukr Dimeueicuu, etc. 

Eotvb^ has abown tliak for many liqiiiih r?(ai»l),r7/ ia a magnitude independant both of 
the naiuie of ibc hquid and of the temperature, v denoting the ** molecular volume ” of the 
liquid, the molecular weight divided by the denaity; or “the rale of variation with 
the temperature of the product of the sarhice tonaion of a liquid by ita molenilar domain 
rained to the power } is the same for all liquide.** Fiom thia it foUowa that if 0 denote 
the temperature at which a, and cuubeiiuent arl,« U, then,— 

Ramaay puts this equation in a slightly different form— 

old — klS — // - f) = - rf), 

where A is the rritiral temperature, d a constant, and oi the temi»eraiare reckoned 

downwards from the critical temperaime. When pretty close to the critical temperature 
the equation given by Bose-Iunes— 

aol a. ft(r - tf) + Hd/10^** 

(where kag constant not differing widely from 0*03), yields rasults more in aocordauoe with 
experimental ones. 

Eotvos found 

d(af;l)/dr« - it- -0'227, when a is given id mgms./mm. 

- - 2*227 wlien a is given in dynes/cm. 

Therefore-— 

arf - 2*227(0 - /) - 2*227(^ - rf - #) - 2‘227 (t - rf). 

Ah esaM/o’i this but equation gives us— 


d wS //o.oov/H 




















({ifliig 111 I oithod for detennififnit the uioleculiur weighf of a liquid body flrom ito auifaoe 
lenskOD For this purpoae we need uot detormine 0, r or d axponmeDtally , determinaboiui 
of a at two or three teuperaturea will supply us with all the data we retiuire for our calou* 
latioiM 

If we know the true \aloea of M and tr, th** value of Xr ae calrulated from them should 
bo the same under all conditions^ but tr we know vanes with the tempiratuie, and so also 
iloes M, as unciaestionabh the degree of **as'^ooiation ” varus somewl^t with the kmiiera- 
ture Kotvoa found that for liquid water betweiu lOU” C and JOO” C, M worked imt as 
SB, the moleculur formula nf liquid water lietwpcii 100^ ( and ^00* C is 
lielow 100 C it IB still more ooinplicaU d, tlit moan laluo i»f midirulu wi^dit uf liquid 
water it HB* C being BO it 6B“ C , fiS 3 iieaiU), at 4*)“ C , 56, at 2B‘ C, 

02, and at B” i , TiO \iii\ jnurly (i|ipiiixinLaU]i 

(■lunniarli, using tin nine 2 27 for h, fouiul the following molecular weights lor 
liquthed ^asf s — 

MilpliUi dioxide 6B 00 ( SO^ piarticill}) 

Aiiiinonia 1710 ( Nil, „ ) 

ChliniiL 92 11 (7jiM + ^lC\^ vtry nearly) 

Ramsay uid liis rnlhiguis t nk 2 1200 a«- a fur aiiii^e valui fr i ^ If we ]iut 
M \1 leprcHeiiliiig tin iiii*an viliie ut tin weight of i liquid uiohcule, fE tbi' 

moliHidar weight of the homogiiuou lapoui, a the assnciatiuu factor, and L 
expmunontal i ilui, tm aii> liquid — 

2 1200 J Ai 


\ iluci nf % f (f J, uiil M (Kmsiy, etc ) 


I U] 11 1 

- 



k 




tl 

J iliil oxide, 

]9I 




2171G 

s* 

6 



Ml 111)] foimitc, 

21 i 




20119 

B 

‘) 



„ ai 1 tate 

2U 

7 



2109 

4 

.9 

• 


„ propionate, 

257 

t 



2 H2 

B 

2 



„ but) rate, 

„ isohutyratc, 

2I:«1 

2 1 



2 220 

2 

7B 



2I>7 

•6 



2 34S 

I 

2'> 



]<Ui)l iorniaU, 

JiO 

4 



2 02U 

4 

.9 



„ uetatu, 

251 




2 22% 

6 

7 



„ piopioiiaie, 

272 

9 



1210 

4 

B 



Vropyl formate, 

2G1 

S6 



2110 

1 

h5 



„ Biel lie, 

C^aiboii b^tiarhlonilt, 

270 

2 



2 227 

B 

0 



2s.< 




2 10.'>2 

6 

0 



llen/ol, 

ass 

3 



2104) 

G 

) 



Uhloiben/iil, . 

)G0 




2 0770 

6 

.9 



Acetii acid, 

421 

'y 

It 

20 

0 SMI.3 1 



3 73 

22 H 


321 

Ti 

t| 

too 

1068 



2 S4 

170 3 

n 

.121 

6 

II 

1)0 

1198 



2 36 

140 3 

Methyl alcohol, 

240 


If 

- 89‘6 

0 86S 



3 82 

122 2 

j| • 

240 


If 

20 

0 9.12 



142 

109 8 

1? * 

240 


1) 

IIO 

1226 



2 25 

72 0 

Ethyl ulcohol, 

24J 

1 

M 

- 6‘) 8 

0 949 



3.14 

163 6 

ii * 

243 

1 

II 

20 

1070 



2 79 

128 3 

II 

313 

1 

II 

160 

1 6C0 



I 67 

72 2 
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EdItOb had found the following Yalun foi k (% beinq oxpreBflod m mgma /miu) 


Ethyl ether, 

G’C 

U> 62* G 0 228 

Sulphnr dioxide, 2* C. to 

60’ a 0 230 

II 

62 

120 

0 226 

Oorbon dioxide, 3 

31 

0 228 

VI 

120 

190 

0 221 

Ethvl aloohol, 21 

78 

0104 

Etlijiaii« teonude, 

20 

99 

0227 

, 78 

108 

0136 

|| 

99 

213 

0232 

, 108 

138 

0168 

Chloroform, 

20 

60 

0 230 

, 138 

168 

0-1S3 

Afercury melbidp, 

20 

99 

0228 

.. Ibh 

199 

0 202 

Carbun-oxy chloi ide 

3 

63 

0 231 

199 

236 

0 226 

Oorbon dunlphido, 

22 

78 

0 237 




For acetir acid, if we put 

its moIncuIiT foiniuls (* 11.0., k works out as 132 


21* and 160* C and inily 138 between 

160* 1 

and 2d0‘ (' , but if we take it as 

C^lIgO,, 


then i& «0 211 

Theie m bomi thing stranqe about the namlierh for the faint sulManre in the preceding 
table They ought U> have lucreised with rise of temperature, thev diminish insteid 
From the rebulte obtained witli aoetii acid, moth}! alcohol and ethyl alcohol, it looka 
aa if tlie superior limit of at least fur the liquids nieuUimed, la 4 that is,— 

M IB uevBi greater than 4jE. 


TABLE LXKIp 

Ab already *«Ufeil, the Rnse-Tunrs equation aiibwere bettci at temiieratun a appioacliing 
A, the following risulte gi7<n by Ramsay and Shields emphitiLall} show tliie The 
values of k and d have been iilieady given 



RdiylOzila a -0 08 



Bom I 

X- 0 02» 


■ 


ai 



M/IO** 

■U 

i 

■ 

Galcukted 

Found 


Oaliulalsd 

Fiiiiud 



n 

18 16 

0 

0 

0 

137 

0 

0 

46 

13 6 

49 

66 

85 

77 

11 9 

90 

91 

96 

11 8 

12*3 

13 5 

5'3 

20 3 

199 

14 1 

, 66 

198 

19 9 

186 

40 

29‘3 

28 8 

241 

3-4 

38 2 

39 0 

286 

20 

483 

490 

34 6 


68 2 

68 6 

38 6 

10 

68 3 

68-7 


' 09 

791 

78 7 

48 6 

0-3 

88 9 

890 

54 6 

04 

100 3 

100 4 

68 6 

03 

109 7 

1101 


02 

121 B 

122 0 

68 6 

0*1 

1306 

1310 

74 6 

01 

1434 

143 6 

786 

01 

1316 

151 9 

84 6 

0-06 

1651 

166 3 
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Mathyl Fuimata, \s0*044. 

BthyUestale. x-0*OSI2. 

■ 


1^. 





T 

unt^ 

-- 

-— 

T 


— 

— 



Gilenlated 

Found 



Caliulited. 

Fiiiind. 

0 

14*9 

0 

0 

0 

121 

0 

0 

6 I 

9*7 

8*1 

7*2 

4 

81 

42 

4*0 

11 

6*8 

1 C 4 

16*9 

14 

29 

19*4 

19*2 

21 

3*3 

36*1 

66 7 

24 

1 1 

.381 

37-7 

31 

1 1 6 

r »5 7 

56 8 

34 

04 

57 -« 

67*3 

41 

1 0 8 

771 

7 h 4 

44 

01 

77*9 

76 9 

51 

01 

99 0 

989 





61 

0-2 

1210 

120*4 





71 

0*1 

143 2 

143-0 






Hie Bimpler formula afl>°Ai(r-(I) gives onmlNsis that do not nearlf aeree with the 
experimental results whan r is leas then 44*5 for msUiyl oxide, 14 for methyl fitrinate, 
88*6 for beiuol, or 41 for elbyl aoetate: thus with llio hrst snbetAnos if r »14 5 we get, 
acoording to the foimula, at i ~ 13 instead of 19*8 as giA on by bx|ierimeiit, while aol is 
ocooiding to the formula - 6 7 when r is 4*5. 

As v) la proportional to the mean baser distance lietnren the niolerulee^ Hoi will 
represent an aiea roiitaining n molecules, or rather on which n moisLules lie^ and if p 
lepreaeut the vapour piessure on a nuit urea, 


ymv* 

will represent the total vapoui pressure on such a surface. 

Furthei, ini4 repreesota a hue on which lie m molscnles. and the total suiface tension 
aciose a line will be anivi Eotvus aaeumes that for any two liquids— 

•h/Pi®!* * *a/Pi®i* » 
or 

■i*’i*/Pi»i’"»"iVft»r 

Acoordmg to van det Waala^ when two aabatanoes are in the ‘'ronesponding states,'' 


Vi/Vj* V^i^jPi'I'i/PiTi 


(V denoting the molenilar volume of a substanoe in the atate of vapour p). Under 
booh conditions therefore we get 

Thia^ like most equations relating to "corresponding states,*’ gives good icanlts when 
eompounds of analogous diemiral structure are compared, but breaks down pistty thoroughly 
if we attempt to apply it to eahstauGes belonging to totiilly diffeient rhemioal elaasea; t.g. 
hcnaol and alcohol, or benaol and etliar. 
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This quantity nvt many be termed '^melncular eupeifiGial oDori^y”; its tem]ionitur6 
ooefficient li\ according to Dutnit and Friederiefa, does nut vary with the temperature in 
" normal liquids but does so in " abnormal ” ones. They give tho {pillowing values fur k 


Metszylol, 

210 

Mesitylene, 

2 1» 

I)UTO]^ 

2il 

Pentamethyl lieu^ul, 

2-165 

Hezaiie, . 

2-11 

Diphenyl, 

2-22 

Naphtlialin, 

2-29 

Diphenylmethane, . 

2-2:) 

Anilin, . 

-60 to 2 liri 

Metbylaniliii, , 

■99 to 2-08 

Ethylnnilin, 

2-22 

Dimethylauilin, 

2-:i9 

Diethylanilin, . 

2-34 

Orthotoluidin, . 

!*-06 


Paratoluidin, . 

1-72 

1)imethyl-o.-toluidin, 

2 49 

Diphenyl-amino, 

2-57 

Pyridin, . 

2-17 

tjuinolin, 

2-4S 

Acetonitiil, Ifi** to UO C., 

■AO to 1-56 

PropoioDitnl, 13* to 76', 

■67 to 1-74 

Butyronitril, 17" to 96”, 

1-89 

Paratoluol, 57" to 180*, 
Diphonyl-ethaue (sym.), 

■88 to 2-06 

2-49 

Acetone, , 

1-R3 

Methyi-pthyl‘ketonO| 

1-B5 

Acetophenone, 

2-14 

llenzophenone, 

2-63 


Yeibchulfplt liuds that foi — 

Liquid UO, between - 2r-3 and + 8* 0 C., k =^2 223 ; 

„ „ „ -h 8'-9 M 15--2U., „ -2-222; 

.1 u -24' M +14*-4C., „ =2 198. 

Eotvos’s original idea seems to have been that as with normal gases, at tcnifieratures 
Bipially removed from the alisolutc zero, tlio product of tlip jirpMiure by the molpcular 
volume is the same for all gases so for all normal liquids, at temperatures equally nMiioved 
from their critical poiiitH, tlip priuluct of the surface energy by the molecular area is the 
same for all liriuida As shown by Kamsay and bis fellow workers, this can at liost Ijo 
look(*d upon as a very rough appioximatioii to the trutli, and even the final value of k 
adopted by these investigators is far too low. For liquids where "association" is entirely 
absent, A- should be of the maximum value, and, unless we suppose that somp liquids 
contain a fair proportion of smociated niolceules, we must set this value iioarpr to 2*000 
than 2*121. Huye and Baud invostigateil this question in connection with some twfdve 
substances, and the results of thpir iiive^ligatinns are given. The last two columns in the 
following table give tho values of k and .r ah calculated by the compiler from the data 
obtained by these Oeuevan investigators; their methods of computation seoiiied in sume 
resiiects undesirable. 


TABLE LXXTg —Valuea of a, A-, x, etc. (Giiye and Itaml.) 


Subatauoe. 

ra 

«r,. 

■r 

aJ'P^ 

k 

X. 

k. 

a* 








(it LHkinj?2*4. 1 




Drnrs/iin 






PlieoftoJ, . 

19’-2 C. 

ElMO 

32-60 

819-91 



2-362 

J-02 


63 -6 

9249 

27-25 


2'A63 

WWfiiM 

2-332 

1-04 

Si = 122. . 

108 -7 , 

8818 


imvAl 

2-376 

0 84 

2-357 

wm 


152 -4 1 

8380 

18-22 



0-94 

2-357 


Anisol, . . . 1 

0 


36-48 

803-45 



2-142 

1-19 

1 

54 -6 

98 -8 

ita 

30 36 
24'8 


2-368 

2-315 

IBM 

2-112 

2-0R8 

1’21 

1*23 

152 ‘9 

8622 

19 28 

m 

2-229 

0-92 

2-088 

1-23 















793 

TARIjC liXX Iq> 




“ — " 


" " 



“ 


fiubaUncff. 



•r 


it. 

X 


X 








lakeu32'4.) 




D^iips/cm. 






Kthyl Bcetntp, . 

9’B 

09137 

24-71 

519-16 



1-944 

1-37 

CHjf'OOtMl., 

R6 -6 

856C 

18-82 

413 

2-302 

0-86 

1-869 

1-46 

«-88, .■ 

77 

6286 

16-63 

37;i 

2-165 

0-96 

1-869 

1-46 

Ifilrolioiizul, 

9 -4 

1-209 

43-8 

9.14-5 



2-084 

1-24 


55 -S 

1680 

38-41 

6.16-.14 

2-124 

090 

2070 

1-24 

#a-i23, . . 

99 ‘B 

1210 

33-20 

760-9 


0-96 

2070 

1-25 


163 

0625 

27-4 

650-8 

2-111 

l-Ol 

2 070 

1-25 

Metacrosnl, 

9 

0702 

38-76 

640-6 



1-877 

1-45 


65 -4 

00.12 

32-98 

74.1-3 

2-0.13 

105 

1-857 

1-47 


98 -7 

0-9691 

29-29 

6TKI 

1-811 

1-26 

1-693 

1-43 

|ffl -IbH, 

153 -1 

0-9217 

24-02 

675-1 

1-842 

1-23 

1-893 

1-43 

rtBD/oniinI, 

8 

1-0157 

39-61 

861-4 



2105 

1-22 

C„TIj.()N. . . 

54 -9 

0-9726 

33-62 

757-0 

2-226 

0-93 

2-089 

1-23 

^ -103, . . . 

99 1 

9388 

29-30 

673-9 

2-0b8 

1-Ul 

2-118 

1-21 


152 -4 

8816 

23.13 

.161 0 

2-UbO 

1-02 

2-118 

1-21 

Valeroxime, 

16 -2 

69.16 

-27-26 

636-66 



1 659 

180 

(.’A.(’H NMUl, 

55 -4 

6608 

23.16 

5U312 

1-825 

1-25 

1-741 

1-62 

^ 101, . . . 

IOC -4 

8144 

19-40 

482-4 4 

1-709' 

1-39 

1-763 

1-59 


152 -2 

7715 

10’56 

401-70 

1-727 

1-35 

1-763 

1-59 

Methyletliy] ketotiiiin, 
/^1 1 









.1 

13 B 

9263 

29-30 

605-40 



1-747 

1-61 

S o 

87, . . 1 

150-4 

7963 

16-05 

366-61 

1-746 

1-33 

1-747 

1-61 

l*henyluiethani*, 

113 -8 

1-0760 

34 17 

857-OO 



2-1.12 

1 Mh 


108 -8 

1-0368 

30 68 

791 90 

, 1-382 

1-90 

2-25 

1 1-10 

ft -137,. 

152 B 

0-9990 

26-17 

695-9 

1-810 

1-26 

3-25 

1 

Mrthylnrctlianp, 

55 -9 

1-13.18 

37-49 

612-47 

1 ^ 

1 


1.153 

1 1-92 

Cfl-OCONli, 

101 -2 

1-0872 

.32 2 

541-6 

1-564 

1 57 

1-5.10 

1-93 

ft- 73, . 

150 -9 

1 0334 

26-70 

464-55 

1 i'Dr»7 

1,18 

J 5.10 


Bthyluretliaue, . 

65 1 

1-039.1 

30-26 

.187-81 

1 


1-5G4 

1-90 

(yijOCONHa,. 

107 -0 

1-0OU6 

26-30 

524-06 

1-500 

168 

1572 

169 

ft=«9, . . 

153 -6 

0-9509 

22-00 

453-30 

1-637 

1-62 

1-672 


Isoprupylurethano, . i 

I 05 6 

9901 

27-67 

610-00 



1-479 

2-07 

0,H,0(JONir. , 1 

107 -3 

9562 

24-18 

547-80 

1-488 

1-701 

1-478 

2 07 

ft-103,. .|1B2-1 

9097 

20-56 

461-16 

1-494 

1-691 j 

1 1-478 



An titt* deitrae of aohOBiatiun in in monl rases an induect fanotion of the temperature, 
en approximation has been mode to tko value of i (stemporature when a >-0) from tlie 
results iibtaiiied at the highest temperatures. From tliis value of 3 the values of k for the 
various tmperatures have been calculated bj means of the equation 

TheM results ore given in the eighth column. Tlie values given in column six were 
ohteiuod for each interval of temperature bj the formula— 




7M 

The tbIimb of Jt giren in the aeventtt eolomn have been ooupnted by meana of the 
formula 

Logo I (log2*121-logf^): 
tboae in the ninth column from 

Log(log2*4-log*). 

Aniaol and phenetol evidently belong to the claaB of anbataneea vrhoae "aaaoeiation’' 
tenda to incrfaae with a riae of tempeiatnn, at least up to a certain {toint. 

Uutoit and Friedarioh give, as a fairly general aj^inxiniation, 

where e-aBeritkal pressure, ^-critical molecular volume, and Q-*:a constant: for many 
snbstanees is not found to be far from 11*1. 

For liquefied gases, etc., Verschaffelt finds:— 

o»-A (1 “»?)• 

where m* “ reduced temperature” i.t, t'jSi' and A and B an oonatnnts Various values 
have been assigned to B; van der Waals puts iti^ 3'2; Kamvay and Shiolds find B -1*22 
and Veraohaffelt finds 1 *821. The fullowiug values an given t— 


SabitiDoe. 

Log A. 

Value of n. 

Carbon dioxide, 

1*924 

1*311 

Nitrone oxide, . . i 

Carbon tetrachloride, | 

1*94.8 

1*33 

1-Bll 

1*228 

Ethyl oxide, 

1*761 

1 270 

Ethyl acetate, . 

I'BIO 

1*230 

Bensol. 

1*839 

1*330 

Chlnrbeniol, . 

1*827 

1*214 


De Hsen gives the following equation,— 

0*0721 5 aM/<r, 

when r denotes the radius of the ” sphere of influence ” of the liquid molecule; and he 
ealeulated the values of r for the following an substance'- *— 

Water, rm 297 X I0~* cm. 

Sulphuric acid, 718 , „ 

Platinum Ig 2000* C., 3727 „ „ 

Silver @ 1000'C., 991 „ „ 

J/iad®330*C., 1B38 ,. „ 

Mercury, 1740 „ „ 

Eiatiekowshy gives the following eipnasion for the molecular weight of e liquid,— 

M-( 3 * 33 /gW)i, 



798 


vkm 

Absolute boQing point; 

/(■> Height to which Ii({uid luoende in tube of radiue r j 
g > Aooeletetion due to gnTitntiDn; 
itb: Density of liquid. 


TABIiE LXXIn.—Suifhoe Tension snd Obemical Oonstitatlon. 

Since 1866, when Mendeleji>ff mode hie first attempt many inveetigitiire have sought 
to trace the relntioiis between the surface tensions of liquids and ueir cheiuioal con' 
stitntion. One of the moat porsiatent and sucosasfnl investigators in this direction has 
been K. Kchifl*, and it was in connection with this quontion that he introduced the new 
constant H(-=a/M) into surface tension litoratore (see Table LXXir), for the soke of 
convonience Schiff pule N*' lOOOa/M. Up fonnd that tlio inflneiice of all constituent 
atoms can be expressed in terms of that of one hydrogen atom; thus the first substance 
given in the tub1i> referred to is hl‘xan^ ami correaiMinds tn twenty-six hydrogen 
“ miuiviileutH,” ai. every carbon atom vonetijiouila to 2U. Wo ore given tlio equation— 

^ .pissa-nniiiii 

n 

Log,N6‘4B9 - 0 0 lG8n - log,n; 

and in onlinary logarithms 


liOg N- 2 81653 - 0007296n - logn. 

This equation gives 16'3 os the veins of N for hexane, and the experimental results 
obtained by Hchiff give 16‘1. 

The values lor the various elements, as fonnd by this investigator, aie tbo following:— 

2H III nearly nil compounds except iii tree acids. 

<s31f in five acids. 

OaSH (oxygen hiiked to two carbon atoms, and also in several ring complexes, sseinB 
to exert no influence, so hen UsOlI). 

Cl e.711 generally, 

■fill when there are several chlorine atoms jnineil to different carbon atome; also in 
the side ohaine of Iwiisene compounda. 

Dr^l3H. 

isllU in athylene bromido, propylene bromide, and free bromine. 

U19U. 

HwOn (having no influence) in primary aminea. 

«1H in eecoiidary amines. 
b 2H in tlio tertiary aminei. 
sr2H in nitro-gMups. 
s3H in the ON group. 

P>c5H when trivelent. 

<n4H when peiitaveleui 

It will be readily admitted that the relative valuee ef these dements calculated from 
iiirface tondou investigations ought to be, at least vsry neatly, in the esme ratios as tlioee 
oomputod from the molecular volnmee (see Tabic IJLXv, pages 684-686), and it is very 
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intmatmit to notice how eloeely the different eete of raloes agree in this respect. Kopp’s 
▼aloes work out very nearly oh tullows -— 

Ca2a 

5N52U ill ammotiiiis (Ipiimaiy aminos). 

N-311 in cynniilpK, 

5Nst<]l in nitro dpnvativos. 

SOsTlI in bydtoxyl group. 

60-1111 ill corbosyl gmup. 

P*‘‘<511 (slightly). 

P'<4H( „ ). 

C1>4H. 

Br>10H. 

S>6H. 

Traube’s values also show interesting coineidenops 

611 in nmuioiiias. 

3-311 111 cyauidoH. 

:32'511 to 3H 111 nitro derivativps. 

^4H in tertiary amines. 

80=^111 in hydroxyl group4 

0-0*7311 wlipii O is *‘extiaKidmle.'’ 
in carboxyl groups. 

P%.^H I 
F-9H I 
S-6H, 

The series T 19H, Bi-1311, and ('*]-7H, might leoil us to pxpprf ihnL F would 
correspond to H ; the volume value of lluorme os found hy Tluirpp is considprably less 
than double that assigned to liydrogpii 

Tlie values of N, computed from SrhilpH invesligatioriK, are givcu iii Table LXXlv; it 
will be seen that they are practirall> identical for all unmerir suLsbanis's. 

Sutherland concluded that "m comiiounds coutaiuing C, (1, and II, the mnlerule may 
be considered to have a volume to which each atom of H routributos an amount very small 
in rompansun with that rcutrihuted by an atom of 0 or (! ... The volume of surh 
a molecule can be expreensd in terms of that of a carbon atom, and the paramt*tfi A fvrifia 
Mverneli/ as ihe sur/cKs q/ ihe mulmiJf ” From tliib and the o(|uatioii given by ICutvos bo 
concludes that 

tL ■» irAcrtM^, 

where Ic is approximately the same for all liiinids. This investigator finds that an atom 
nl oxygon directly Uiikeil to two atom/) (O') Ixos the same I'ffecl on tliu innlerular volume 
as two atoms of rarlioii, while an atom directly united to only one atom (O'*) has the same 
effect os three atoms of carbon, 

' O'=20 

O'USO 

If a molsculo Goutain x atoms of carbon, y dtoms O', and z atoms of 0^, if we put 


get 


Jc + y n, 

molecular volume, v a n, 


and x an^; 

but nl X surfm'e of the moIeciJe, and therefore x n* and AnI - a constant; 


kAni-a constant. 



m 

Snthsrlnnd gives elao the foUowiiig vahue u npprazimetion for elements other than 
oxygen; 

C1»6C or 6C. 

NaO'BC to ICi in uiuines. 

If sO'GG in NO, or NO, gronpe. 

Til eyanidea the value of N eeeine to diminieh ae the moleenlor weight of the cyanide 
inereasee. 

Sniherlttiid’e iiumhiTH do not agree very closely with his thcoiy, Imt they are very 
BUggestivr. They uie given below. 


Kiibtttttiira. 

Foimulo. 

91. 

1 

X-A. 

Mimiu VaUii* 
ol icA. 


Methyl cyanide, . 

cn,c'N ( 


1-094 



Ally! aiDino, 

XH,r,iis 


U-950 



i*ro]Ml amine, 

Nil J',IK 


910 



Eth}l eyiiiiide, 

C«H,(’N 


8G4 



l*ropyl c 3 'aiiiilo, . 

C,n.(!N 


817 



Acetone, 

t'alluO" 


806 



Iiutyl amine, 

NUjl',H, 


799 

0-791 

2-32 

Auijleue, 


D 

794 



l)ietliyl amine, 

Butyl cyanide, 

NH(C,ir.), 


780 



C.H.,l’N 


795 



Amyl amino, 



71G 



Ilexaim. 


6 

0-707 



i)i-allyl, .... 

C.H,o 

6 

7UG 





6 

705 

0-70U 

2-31 

Pyridine, 



703 



Kthyl oxide, 

C,n,„0‘ 

6 

G83 



1 Aniline, 

NHj(Ui, 


661 



Methyl thiooyanaio^ 

, CU,ONrt 


647 



Kthyl Rulphide, . . * 

1 c.V 

1 

634 



Methyl uitrilo, 

CIKNO, 


0-632 


Tulaol, .... 

CtHh 

7 

620 

0-620 

2-27 

Phenyl cyanide^ 

'Frietli}! amino, 

W'N 


601 





600 



Ethyl thiocyanate^ 

UjHsCNN 


0-595 





8 

589 




Wio 

8 

574 





H 

673 



' Cuminol, .... 

C,11„0' 

8 

668 



Kuifurol, 

CJI/WICOH 

1 

6C:i 



Ethyl nitrite, 

tyT,NOj 


665 

0-667 

2-27 

Allyl thiocyanate,. 

1 (\H,(:NS 

1 

DC3 



Methyl-amyl ethei, 

CrLOK?,!!,, 

1 8 

661) 



Dimethyl acetal, . 

cii,(jk( 0 'Cii,). 


654 



Octane, 

C,H„ 

8 

1 601 


1 







T( M. 


TABUS liXXiB.—^ onMmmcS. 


SubihiiioB. 


FannuU. 


Inbntyl chlonds,. 
Dimstbyl MeUl, . 
AduoI, 


Ally] mntate^ 
Epichlorhydriii, . 

Carbon disulphide, 
laotmyl chloride, . 
Ethyl nitrate 
Decone^ 

I’lieneto], . 

Fhanjl nitrite, 

Diethyl acetal, 
Terpene, 

Bengyl ehloride, . 
Carrol, 

Phenyl ehbride^ . 
Phenyl thiocyanate, 


Beeonin, 

Antobutyric anhydride. 


Cuminol, 
hlethyl tenzuate^ 

Ethylene chloride. 

Propylene chloride, 
Phoepboryl chloride. 

Amyl nitrate, 

Eihy] beijsoate. 
Paraldehyde, 

Bensoyl Aloride, . 

Ethyl oxalate. 

Methyl poraoiesnlate, . 

Ethyl monochloreoetatey 
Beniylidene chloride, . 
Phoephome snlphorehloride, 
Triehlorethane^ 




__ ^ 

CiHgO'O" 

ClIgClCgH.O 

C.H.,C1 

CgHg»0, 

afiX 

C,HuO*C?> 

CU,i;H(0'C,H,)g 


C,.HU1 

CgHgCNS 

Cgl^ljlHr'Il,), 

CgiijO'gUgH^ 


C,n,C0^3“CH, 

C\H.CI 

C,H.CL 

POCl 

(^H„NOg 

c,iigCO>o>kj,ii, 

C«H„0/ 

aHj(X)“oi 

(C,rfj),Cg0‘,0“, 

I C,HgC10K)‘<3Ji. 
C,HgCHC4 

paol 

CHgCICHClg 
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Ytan att thaie wa fot as a tbij fair avangB ramlt,- 

ilrAn<«2 28. 

Sothnriaiid gava the Tiluaa of frA for some nineteen other enhetanees; these ere pven in 
tiu* following table with the velnes of n calculated liy the help of the pn'ceding equation. 
The results indicate that Sutherland's Miuatum is of onljr a eomporaUvdy limited 
applieabon Tlie yalnes of w can only be roughly approximate ones. 


SttlHtmoe 

ik 

n. 

Bt, 

0104 

103 

C;H,Kr. 

2ri9 

26 

(,11,Fh, . 

269 

26 


270 



2G9 

B 

(JjlIjBr, . 

271 

24 

C',IF„Br, 

270 

36 


217 

28 


247 

28 

OJIJlr. . 

149 

60 

C,IUlr„ . 

119 

60 

CH,I, . . 

160 

69 

cji.r. 

159 

54 


171 

48 


170 

49 


170 

49 

CfHgI| 

176 

47 


178 

46 

Wi ■ . ■ 

168 

61 




TABLE LXZlB.-4lTixftbe ThmIoii of Bolidi. 

Fram the aiqierimental rmlts obtained bj Kannaneh, Quinoke oaloalated the following 
valaee for the laifaee teneion of the varioiu metale and olloji;— 


■ 

1 

Snbstaaca. 

Tiiluea of ■ in 10* ngma 

Hard Drawn. 

Annealed. 

Iron, . . . 

6731 

1592 

Platinum, 

3026 

2388 

Copper, .... 

S3B8 

0 

Silver, . . 

Gkild, . . . . i 

2386 

478 

1592 

478 

Zinc, . . . j 

Steel, . . . . I 

5ST 

6685 

965 

German silver, . . ! 

6685 

1114 

Silver (IS), . . . . i 

6253 

3547 

Gold (14 carat); . | 

3661 

2238 

Bran wire, 

„ threads, . 1 

2547 

1761 

1761 j 

i 

637 


The order wbidi the metale take in the firet column of tliis table is practically that of 
their hardneas. 


TABLE LXXIt.—L nidue’B Conitint, X. 


Laplace’s expreaeion for the preaaure at a point in the irituior of a liquid ia 




where H/2 >= eurfeoe teneian; 

B and are the principal radii of curvature of the liquid surface; 

K« a pressure de^ndiiig on the nature of the liquid, and always of a very considerable 
maipiitude, 

Laplace cdled K the “ intrinsic pressure ”; others have called it the *' cohesion pressure/’ 
or the tensile strength of the abeblutely pure Uiiuid, It ia virtually the same as a/v* in the 
^iequ^on of van der WaaU Ihipr^ has given another interpretation of the magnitude K j 
it . is the nieasure of the work required for removing a unit volume of the liquid and' 
distrihuting its molecules in space so that they can no longer exert any attraction on one 
pother. In short, Kb work done in vaporising a unit volume of liquid. Thus the work 
done in vaporising 1 cm.* of urater at 0* C. is 26206 mg.-erg8 under a pTessure of 1 atmo¬ 
sphere or 1013793 dynes per cm.*, so K for water at 0* C. works out os 24,860 atmospheres. 
From the total heat of vaporisation we can calculate the value of K for any other liquid. 
The values obtained in this way, it will be seen, differ cdnsidenbly from those calculate 
from van der Waal’s equation. 
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Van dor Woal’i tbIubii fur K at 0* 0. 


Ethor,.... 

. 1.300 to 1130 atmowhorea. 

Alcohiil, 

. 2100 „ 2400 

II 

Carbon dibulphido, 

21100 „ 2H90 

II 

Water, . . 

10500 „ 10700 

II 

Ethyl chloride, . 

2040 

II 

Hulphur dioxide^. 

3060 

II 

Carbon dioxide, . 

2820 

II 

Mothyl acetate, , 

2225 

II 

Diethyl amiiin, . 

1500 

l» 


For Bovrn of IhcBO ve liovo aullirionl data to calculate tlie approximate value of K from 
ttie latent boat, etc., at 0" C., and we i;et— 



Viihie of K. 

Kthrr,. 

2880 atniimpbeiea. 

Alrnhiil, 

76«0 „ 

Garlioii diNuI]iliidp, 

4S20 „ 

WlltPT,. 

24860 

Sttiphui dioxide, . 

6150 „ 

(Urbon dioxide, . 

2220 „ 

.Meth}] aretate, . 

45411 „ 

It ill eyidrnt the two m‘ thods of raliiiLition iiiuhl 

refer to totallv iliflerenl iiiacnitndpB. 

If 0 pailiele fairly within a liijuid—i.e. farther from ilie saifare tiuu llieraii|;e of 

molcrulni actum—move tiiwnnU the aurfare with a velocity », it u evident that it cannot 
rroas that wirlaea and escape Iroiii the liquid, unlobs 


i/2>4X/tr. 









TABLK LXXII. (A^ii).-nnrBIOAIi 
TABLE LXXlIi.-B«ilii« Pdnti ■ai (knenMUm 

uoi+iauoi 


8 07 


10 


ia-78 u 



nmams of BOLimoss. 

of AqiNOUi BduUono —1. Chloridea, 

klOOpHtaofWifeor. 
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TABLE liXliinA.—Boiljlig PinfaitB and OoDoentiBliliilii 

Wiight »l Mt 


NiCl. 

1 1 




4c 

. 

. 



d 1 


el 

1 

1 



II 

1 1 

il 

aI. 

1 

s 







41 


116-2 






42*5 


122-8 

128 





44 


129-7 






45-5 


187-0 






47 


144-6 






48-6 


162-8 






60 


160-5 

160*5 





51-5 


169 






58 


178 






54'5 


187*4 






56 


197 0 






67-5 


207-5 

207 





55 


*218-8 






60*6 


229*7 






62 


241*8 






68*5 


254-5 






65 


267-8 

267*5 


1 



60-5 


282-0 






68 


297*0 






69-75 


815-8 






71*5 


835*9 






78-26 


367-7 

856*5 





76 


381-2 






77 


410-6 






79 


442-8 






81 


478*6 






83 


518-6 

518*2 





85 


563-4 






87-5 


627-6 






90 


708-6 






92*5 


794*4 






95 


905*2 

900 





97-6 


1D42-9 






100 


1219-3 

1207-2 





102-5 


1468-1 






105 


1777*0 






107’6 


2259*6 

2281*5 





110-5 

18806-7 

3241- 





118-5 

1 6842-2 

6518-4 





116-5 

:18540- 

16654 





117*96 

119-5 

122-5 

125-5 

128-5 

181-5 

186 

188-6 

i 

i 

BD ■ 





142-5 








146-5 






1 

i 


151 

1 



. ■■: 















hi 1 
bO \ 407 9 
hi h IJ J 
0 4ii M 


4in I 1 
471 101 h 

I 

^ no 0 
1117 2 
li) I 

1 


20JO 

2121 (22-)*| 

22U 

2S1 ’i 
1(210 
241 9 

2Di B 

2b4 2 Ul>8) 
.276 1 
|2fli6 
(292) 
aoj 4 

I 214 8 (JOfi 
226 



MgCI fOllJ) 

liCti 

1 




1 

II 

1 

9 

4 

i 



1 

li 

k 

0* 

O 

J_ 

47 9 

3441 


70 6 




to 4 

4401 

241 

73 6 


69 

416 2 

50 812661 


76 7 




b2 2 

272'; 

' 27i 

79 8 




63 6 

292 7 


h2 9 





112'i 

21J 

86 




bO 1 

nirt 


bO 1 




&7 7 

ri7 

3 6 

92 2 


1 



SrfI 


101 

1U2 b/ 


' lib 


H7 J 


1 7 


1 9^2 


I 


.OU 


MCI iHLji 


hiL 


* I 111 iiiiiul Cl I Ui Inftt him nru fnilfti h h 


L ei' u.li, 




pataBrium Iodide^ vaiiona Nitiates and Potauiuiii Chlorate. 


806 




607 




















B. F. of Solation. 
f"C. 
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TAnLf; LXXnA.-fmtwwd. 


4. Aoetates, BotatiM, Pho<iplutti», and Thioaulphatei. 
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TABLE liXXllA —foiiftniud. 

6. AILabnp, CarbonaiM, anil 1 ortratea. 





WriKht of 8ilt diiwlrgd in 100 parli of Wifan, 



B P of 






o 


5 


Sulii 

tun 

fO 

NiijCO, 

e 

1 


Id* 

<£ 

5 

'll 

1 




\ei 





1 


111 

•li 

7 5 

G. 

5 2 

15 1 

L 

(lo 





■ TH 

U 1 

101 

31 1 

13 

115 

214 

17 3 

26 

18 

■ iiQ 

aus 

156 

671 







Ei3i 

J6 7 

20 8 

86 7 

22 5 

23 5 

444 

346 

63*5 

36 

102 S 

32 

20 

125-5 







103 

35 8 

31 1 

177 6 

31 

33 

682 

51-3 

84 

54 

103 5 

11 

3G2 

2611 







104 

tl7 

11 J 

369 4 

38 8 

40 

93 9 

681 

118 

72 

1045 

17 9 

40 2 

676 9 







105 


51*2 

1052 9 

Ell 

47 5 

1213 

84 8 

167 


106 




Ell 

54 6 

160 9 


208 


107 




BQ 

61 

181 


266 

126-6 

108 




66 9 

67 

31H8 


340 

145 

109 




71-9 

73 



42G 


110 




77 6 

76 6 


171 

' 554 

182 

111 




83 

83 6 





112 




86 2 

88-5 



968 

221 

113 




93 2 

mam 





114 




98 

986 



2339 

263 

115 




102 8 

wSm 


mmm 

6510 

284 

120 




127 

mtt 





125 




162 

162 6 


610 



180 




1781 

MUl 


671 



185 




206 

Pm 


866 



140 





(133’) 


1087 



145 









150 










155 







iinm 



160 







6666 










166' 

115* 6 









m 

00 



*LaLogrBnd, GaeOndiiGh, 
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TABLlS LXXHi— fontume^ 

6. lIjrdiQKen Oxalate, Tartrate, end Citrate. 


Wi iglit of Enlist incti in lOO )«ih W itei 


1 


- 

- — 

B.K ' 

Oxililo 

Tartuli 

Oitialt 

**C 


__ _ _ 

. 

1 

11/'a), 

Ujl 4II1O1 

H,(j{.n, no 

lOl’i 

19 

17 

1 

102 

40 


1 

108 

62 

62 

1 87 

104 

t<6 


lie 

105 

112 

87 

' 115 

108 

IIU 

103 

1 

176 

107 

169 


20h 

108 

199 

141 

243 

109 

230 

1 

280 

110 

26J 

177 

3J0 

111 



36') 

112 

.312 

214 

399 

118 


1 

442 

114 

4GO 

3j3 

498 

115 



S53 

110 

628 

292 

614 

117 



Gh6 

118 

869 

333 

763 

IIB 



)<."3 

120 

1316 

374 

•J.53 

121 


1 


122 

2372 

413 

1234 

123 

U3.1 



124 

bJ’iO 

460 

Ibis 

126 

.30000 



128 


807 

2247 

127 , 




128 ' 


556 

3333 

129 1 




180 j 


GOB 

62.50 

181 , 



10000 

182 


663 

16666b 

183 , 




184 ' 


728 



^ AN light ul Substftnca in 100 itnii^ AVatu. 


n 1- 

Ox iIjIl 

Taitiatp. 

Ultiate 

/ (. 

_ _ 


_ 


' m'.o, 

1) 

n,fjii,o n.o 

135 



136 

8 ur) 


187 1 



138 

890 


139 


1 

140 1 

980 


141 



142 

1082 


148 ' 



144, 

11')9 


145 



146 

1.333 


147 



14B ' 

1102 


149 



150 

1695 


151 1 



152 

1921 


153 



154 , 

2222 


155 




156 


25')7 


158 


3077 


160 


3771 


162 


1878 


164 


6666 


165 




166 


loono 


168 


‘20000 


169 


40000 


170 





125 2 

no’ 

132* 5 


00 

CO 

CO 
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TADLE LXXIIa.— nmfimfi. 

7. AlkalitiP llydroxideB. 

BP. Dl Wt. Ill 100 iiti \\al>r. ]) V uf Wt in 100 |iU IVitai. B 1> nf Wt in 100 i>ts Wntrr 

Huln _ Solu _ _hnlu _ 

tion. tioii. I linn 

ra Naliu I klio ro. , KiHO KIIO re. I NnllO KUO 

_ _l _ _ _ _ _ __ _____ 

108 17 1*0 8 170* IS7 0 1370 270. 17.T) 34’IB 

no 30 318 173' 20h3 IMS 280 ' 1*38 1 i 378 0 

115, 41 1G-,J 180 2 to 18J 6 290 | 3871 (OK 2 

120 ’ll 87’• IBS 2818 160 1 300' 6(83 i(4 4 

120 CiOl 07 8 190 I 2SI 7 16h2 305 10820 

180 70 1 70 s 195 312 3 176-8 310 22222 4810 

139 81 1 , S.8 200 318 IS.8 0 320 826 3 

110 !U8 , '12 8 210 428 5 202 U 330 I .871,8 

149 100 8 I !)'ls 220 fiJO I I 210 1 340 023 6 

150 120 1 I 10(,.8 230 01.8 2 240 0 

156 131.8 114 8 210 MIO 20:i 1 

160 1.80 s I 121 7 250 1000 2H.8 7 314 

105 loss 120 .i.8 260 1.t31 I .112.8 a i 


TAllLE LXXIIh - Vapour Tennon and Boiling PointB of Aqueous Bdlntious 

ofGlycorol. (((erlaih) 


I’ll 11iitafiH 1 ipnur Ti usiiiii Pen'^nUifi 

oKsijmui ,1100 c 


' I’Hpnui Tuisioii 
I at IDO’C. 


Boiling Point 
iiiDiPi a |iiii«iih 
I ol 760 mini 


64 luius 
K7 
107 
126 
141 
162 
ISO 
19K 
216 
331 
247 
263 
279 
295 
311 
326 
340 
.365 
370 
.3S4 
396 
408 


290 (\ 
2.19 
■20s 
ISH 
173 
164 
1.80 
1.80 
146 
141 
1.18 
135 
132-.8 
130 6 
129 
127-6 
126 
121-5 
123 
122 
121 
120 


419 mint, 
4.30 
440 
460 
460 
470 
4S0 
489 
496 
.8.83 
56.8 
,893 
618 
6.19 
637 
075 
690 
701 
717 


119" (' 
118 2 
117 4 
116 7 
lie 
115 4 
Ills 
1142 
11.3(1 
111 3 
109 
107 3 
106 
105 
104 
103 4 
102 8 
102 3 
101-S 


10 


100 9 


614 


TABLE LXXlFc.—1. Spedfie GnTity, eta, of Ammonie Solntfanii it 14* 0. (CMhu.) 


Bpceifle 

Onnty 

I’nomt 
of Nil, 

0-8844 

36-0 

48 

38-8 

52 

35 6 

66 

35-4 

60 

35-2 

64 

35-0 

68 

Si‘8 

72 

34-G 

77 

34-f 

81 

34 2 

85 

34 0 

89 

33-8 

94 

33-G 

98 

33-4 

0-8903 

33-2 

07 

33-0 

11 

328 

16 

32-6 

20 

324 

25 

32 2 

29 

82-0 

34 

31-8 

38 

316 

43 

I 31-4 

48 

31-2 

63 

31-0 

67 

30-8 

62 

306 

67 

30 4 

71 

30-2 

76 1 

30-0 

81 

29 8 

86 

29 6 

91 

29 4 

96 

29 2 

0 9001 

29-0 




26 28-0 

31 27‘8 

36 27‘6 

41 27'4 

*7 37-2 

82 270 

87 26*8 

63 , 26‘6 
6S 26'4 
73 36-2 


0-9203 

09 

15 

21 

27 


83 I 25-8 96 

89 ' 26-6 0-9302 

94 I 25-4 08 

100 , 26-2 14 

06 ' 25-0 21 

11 24-8 27 

16 24-6 33 

22 24-4 40 

27 I 24-2 47 

33 I 24-0 53 


39 23-8 60 

45 23 6 66 

80 23-1 73 

56 23-2 80 

62 23-0 86 

68 22-8 93 

74 22-6 0 9400 

80 22 4 07 

86 22 2 14 

91 22-0 20 

97 21-8 27 


-6 0-9434 
-4 41 

•2 49 


9-6 0-9505 
9-4 12 

9-2 20 

90 27 

34 


78 

86 

0-9601 

08 




Aporiflc 

Uiavity. 

IVnanti 
of NIT,. 

0-9701 

7-2 

09 

7-0 

17 

6-8 

25 

6-6 

33 

6-1 

41 

6-2 

49 

60 

67 

■jSS 

66 


73 

■ffl 

81 


90 

■3B 

99 

4-8 

0 9807 

4-6 

16 

4-4 

23 

42 

31 

40 

39 

3-8 

47 

3-6 

55 

3-4 

64 

3-2 

73 

30 

82 

2-8 

90 

26 

99 

2-4 

0-9907 

2-2 

15 

20 

24 

1-8 

32 

16 

41 

1-4 

50 

1-2 

69 

1-0 

67 

0-8 

75 

0-6 

83 

0-4 

91 

0-2 
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TABLE LXXIIo .—amktmfil 

2 Speoifip Qnnty, otr, of Amuonia Solnbona at IS* C (Gruneberg and Gerlach) 



By diTidiag “ gramtnw per litre ” by 100 we get approzunately " Founde pei gallon/' 
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TABLK TjXXTIr.— rontiimd. 

4. Rpwifip CIravity, etc, uf <\lkaline Bohiliono (HihilT and Gerlarh ) 
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TABLE LXXIIo.—‘ron/iAHftf. 

B, Spooiflo Gravitj, etc,, of Cauetic Bode Solntinnb at 15* C. (Hogpr.) 


Sp, Ur. 

Priii'Ut 

NiOU. 

R|i. Ui. 

rnpriit, 

NbOlI. 

. 

H[lb (t|. 

Pnirfiit 

NiOil. 

h|i. Oi 

IVippnt 

NaOH. 

8|). Oi. 

^ IVrrpnt. 
KaOH. 

1 0070 

0 61 

1 0787 

6 76 

1-1662 

14-73 

l-2i;87 

21-21 

1-39J3 

35-65 

OlOR 

00 

0827 

7-31 

1607 

13-0 

2718 

24 81 

3081 

36-25 

0107 

I'O 

0868 

7 66 

1765 

15-5 

2800 

25*3 

4040 

36-86 

0141 

1-2 

0900 

8-() 

1803 

15-91 

2857 

25-8 

4118 

37-47 

0177 

16 

0051 

8-34 

1862 

16 38 

2903 

26-31 

4187 

38 13 

U‘JIR 

2-0 

0902 

8 68 

lODl 

16 77 

2073 

26-83 

4267 

38-8 

0240 

3 36 

1030 

90 

19.30 

17-22 

3032 

27 31 

1328 

3.9-39 

n2l«6 

2*71 

1077 

9-42 

*2000 

17-67 

3091 

27-8 

4410 

40-0 

0318 

30 

1120 

9-74 

2030 

18-12 

3151 

28 31 

1472 

4()-75 

0.3f)0 

335 

1158 

10-0 

2101 

1B-5H 

3211 

28-83 

4.145 

41-41 

0307 

3 67 

1100 

10 3 

2148 

19-0 

3272 

20*38 

4619 

42-12 

0135 

40 

1250 

10-97 

2202 

19-58 

3330 

30*0 

4694 

42-83 

0473 

4-32 

1294 

11-42 

1 

2230 1 

20-0 

3395 

30 67 

4769 

43 66 

0511 

4-64 

1339 

11 84 

2308 1 

i 20-59 

3458 

31 22 

(845 

41-38 

0540 

4-96 

1383 

12 24 

2361 

21-0 

3521 

31*85 

4922 

46-27 

0588 

5 20 

1423 

12-64 

2414 

21-42 

3585 

32-47 

5000 

46 16 

0627 

5-58 

1471 

13-0 

2462 

22-0 

3642 

33-0 

5079 

46-87 

0667 

6-87 

1520 

13-55 

2522 

22-64 

3714 

33 60 

5158 

47-60 

0706 

6-21 

1066 

13-86 

2676 

23*15 

3780 

31-38 

6238 

1 18-81 

0746 

0-55 

1631 

14-0 

2632 

33-67 

3858 

36-0 

5319 

1 

1 

40-02 

1 

1 


am 


TABLE LXXIIa<^(!rm^ini«et2. 

6. Sp^fiq Gravity, eta., of Caustic Soda Solutions at 15” C. (Lunge.) 



DegrvM. 

FurcenUgv of 

1 Metre Cube containe 

1 Foot Cube contoins; 

entity. 


Twiddell. 

Ni,0. 

NsOH. 

Kilos. Nfl|0 

KilM.NaOH 


lbs.I7iQB 


i 

1-4 


0*61 

4 

6 

0-25 

0*37 

6u 

2 

2-8 

0'93 


9 

12 

0*56 

0-76 

023 

3 

4-4 

1-66 

2*00 

16 

21 

0*99 

1-28 

029 

4 

6-8 


2-71 

22 

28 

1*36 

1*74 

036 

6 

7-2 


3-35 

27 

36 

1*68 

2-17 

045 

6 

90 

3-10 

4-00 

32 

42 

2*02 

2*61 

062 

7 

10-4 

3-60 

4'64 

38 

49 

2*36 

3-06 

060 

8 

120 

4-10 

6-29 

43 

56 

2*71 

3*50 

067 

9 

13-4 

4*66 

6*87 

49 

63 

3-03 

3*91 

076 

10 

15-0 

6-08 

6*66 

55 

70 

3-41 

4*40 ; 

083 

11 

16-6 

6-67 

7-31 

61 

79 

383 

4-94 

091 

12 

18-2 

6-20 

800 

68 

87 

4-22 

5-45 

100 

13 

20-0 

6-73 

8-68 

74 

95 

4-62 

6-96 

108 

14 

21-6 

7-30 

9-42 

81 

104 

6-06 

6-51 

116 

16 

23'2 

7-80 

10-06 

87 

113 

5^43 

701 

136 

16 

26-0 

8’50 

10*97 

98 

123 

: 654 ' 

7'70 

134 

17 

26-8 

9-18 

11*84 

104 

134 

■ 

8-38 

143 

16 

2B’4 

9*80 

i2'64 

112 

144 

6-99 

9-01 

162 

19 

30’4 

10-50 

13-55 

121 

156 

7-56 

9-74 

162 

20 

32-4 

11-14 

14-37 

129 

167 

8-08 

10-42 

171 

21 

34-6 

11*73 

1513 

137 

177 

8*57 

11-06 

180 

23 

360 

12-33 

15*91 

146 

188 

9*08 

11*72 

190 

23 

38-0 

1X1 

lG-77 

156 

200 

9*66 

12*46 

200 

24 

400 


17*67 

164 

312 

10*26 

13-24 

210 

26 

42-0 


18*68 

174 

226 

10*88 

14*03 

220 

26 

44-0 

16-18 

19-68 

186 

239 

11*67 

14*92 

231 

27 

46*2 


20-59 

196 

253 

12*26 

15*82 

241 

28 

48*2 

16*76 

21-42 

208 

266 

12-98 

16*76 

262 

29 

60-4 


22*64 

220 

283 

13-72 

17*69 

268 

30 

52-6 

18*36 

23-67 

232 

299 

14*47 

18-66 

274 

31 

64-8 

19*23 

24-81 

245 

316 

15*29 

1973 

286 

32 

67-0 

ESill 

25-60 

267 

332 

16*04 


397 

33 

69-4 


26*83 

270 ' 

348 

16-84 

Bids 

308 

34 

61*6 


37*80 

282 

364 

17*60 

42*71 

320 

35 1 

64*0 

32-35 

28*83 

296 

381 

18*42 

23*76 

332 

36 ' 

66-4 

23-20 

29*93 

309 

899 

19'29 

24-88 





















TAliLE LXXIIo —mfHHM/. 

6. Bpenfic Gravity, etr, of Caustic Socla Solutions at IS* C - ri/n/mu^l. 


h|i6ilhc 

Ouwty 

Degmi. 

PoioauUge 

Df 

DH. 

1 Mehe CuUi oontAina 

1 Foot Oubu lontunB 

JlllllIlL 

T^aildill 

NaaO 

Nii( 

Kilmi. NajO 

Kilos. NaOH 

lbs NiiO 

lbs NiOH 

1 .^4') 

37 

69 0 

2120 

31 

22 

326 

420 

20 32 

26 21 


38 

714 

26-17 

32 

47 

312 

441 

2132 

27 51 

370 

39 

74 0 

2612 

33 

69 

369 

462 

22-34 

28 82 

383 

10 

76 6 

2710 

34 

96 

373 

483 

23 40 

3018 

397 

41 

79 4 


36 

29 

392 

506 

24 61 

31 61 

no 

42 

h2 0 

29 Oj 

37 

17 


628 

26 57 

32 98 

424 

43 

HI 8 

30 08 

3fs 

KO 

128 


26 71 

34 49 

UK 

44 

87 6 

31 00 

39 

99 

146 

676 

27 83 

35 90 

tW 

45 

DOG 

3210 

41 

11 

166 

602 

2912 

37-56 

IGS 

46 

93-6 

33 20 

1 4i 

83 

487 

629 

30 13 

39 25 


47 

96 6 

34 40 

41 

38 

610 

eoH 

31 86 


498 

18 

09 6 

36 79 

46 

16 

636 

691 

33 47 

4318 

611 

49 

lOJs 

36-90 

17 

60 

669 

721 

34 88 

44-99 

630 

60 

106 0 

38 00 

49 

02 

581 

760 

36 29 

46-83 











820 


TABLE LXXTlu— eoniimed. 

1. Density, etc., of Caustic. 8o.da Siilutions at 15* C. (Plckeritig.) 

( Water at 4* C.-1,) 

By dividing the number representing ” Qrammcs per litre ” by 100 we get pnu^colfy 
" Founds avoirdupois per gallon,” 


Percrnt. 

NsOH. 

■ 

DojuBity, 

Grommoi 
KmOH 
fier litre. 

Fonnde Av. 
NaOH 

[Xir cubic foot 

Pem'iit 

NaOH. 

Density. 

1 Orammoi 
N.OH 
per litre. 

Founds Av, 
NuOH 

per cubic loot. 

0 

0-9991 ao 



26 

1-287990 

334-877 

20-91 

1 

1-010611 

10-106 


27 

208877 

350-697 

21-98 

2 

021920 


1-28 

28 

309706 

366-718 

22-89 

8 

033109 


1-93 

29 

320496 

382-944 

23-90 

4 

044317 

41-773 

2-61 

30 

331213 

399-364 

24-93 

6 

055463 

52-773 

3-29 

81 

341879 

415-982 

25-97 

e 

066602 

.63-996 

3-99 

32 

352472 

432-791 

37-02 

7 

077733 

75-441 

4-71 

33 

362991 

449-787 

28-08 

8 

086856 

87-108 

5-44 

84 

373453 

466-974 

20-15 

9 

099969 

98-997 

6-24 

35 

383815 

484-335 

30-24 

10 

. 111069 

111-107 

6-94 

86 

394092 

501-873 

• 31-33 

11 

122165 

123-538 

7-71 

87 

4114279 I 

519-583 

32-44 

12 i 

133250 

135-990 

8-49 

88 

414363 

537-438 

33-55 

13 

144353 

148-766 

9-29 

89 

424353 

555-497 

34-68 

14 

155450 

161-763 

10-10 

40 

434299 

573-719 

35-82 

15 

166538 

174-980 

10-93 

41 

444161 

592-106 

36-96 

16 

177619 

188-319 

11-77 

42 

453929 

610-640 

38-12 

17 

188707 

202-280 

12-63 

48 

463623 

639-358 

.39-29 

18 

199783 

213-961 

13-48 

44 

473249 

648-230 

40-47 

19 

210861 

230-064 

14-36 

45 

482850 

667-282 

41-66 

20 

221933 

244-387 

15-26 

46 

492406 

686-617 

42-86 

21 

233062 

258-943 

16-16 

47 

501927 

705-906 

44-07 

22 

244119 

273-706 

17-08 

48 

511412 

725-478 

45-29 

28 

255134 

288-681 

1802 

49 

52U8.68 

745-225 

46-52 

24 

25 

266092 

277063 

303-862 

319-266 

1 

18- 97 

19- 93 

50 

530282 

765-141 

47-77 


Hager found that with 10'10% NaOU the sp, gr. changes O'OOOiS for each degree change 

of temperature. 

M'2» „ „ 0-0003 „ „ 

80-39 „ „ 0-0004 „ 

40-50 „ „ 0-00046 „ 

Kolilrausch gives for NaOH solutions at „ . , „ , 

15 * Q ._ Hager gives for NajOsolutionB at 15 C.;-^ 





















TABLE LXXIIi'.—ro;if{nvstf. 

6. Bpeeifia Giarily, otc., of Uonstic Totofth Solutiuns at 15* C. (Tunneruiann.) 
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TABLE LXXIIa—nm/tfluni, 

10. Spedfio GniTity, etc., of CBOatio Potash Bolatioiu at 15* G. (Lungo.) 
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TABTjE LXXITc.— amhnued- 

10. Specific Gravity, etc,, of Caoatio Fotwh Solulioiib at 10' C —c(inhnued. 


flpeeific 

Gnvity. 

DogreeB. 

PerrnnUgQ of 

1 MfLiu CdIn) coQtainB 

1 Foot Cabe oontaiiui 

Bauni^. 

Twaddell 

K|0. 

EOH. 

Kgms. K^O 

o 

1 

Tbs. K|0 

lbs.KOn 

1-383 

40 

76-6 

31 8 

37-8 

440 

022 

mi 

ini 

3!*7 

41 

70-4 

32 7 

38-9 

457 

043 



410 

42 

82 0 

.33 0 

39-9 

472 

063 

^9 


4J4 

43 

84'8 

314 


490 

082 

30-59 


13s 

44 

87 6 

30 4 1 

12-1 

509 

603 

31 78 

37 86 

403 

40 

90-i; 

36-0 

43-4 

530 

631 

.33 11 

39 45 

46S 

46 

03 6 

37.0 

44-6 

049 

655 

.34-37 

40 95 

483 

47 

96 6 

.38-5 

15-8 

071 

679 

35-61 

42 17 

498 

48 

90-6 

.39-6 

47-1 

093 

706 

.37-03 

44 12 

014 

40 

102 S 

406 

48-.1 

610 

731 

3S-37 

45 72 

530 , 

50 1 

1 lllC-0 

415 

49-4 


706 

39-61 

47 23 

.Oifi 

51 

109-2 

42 5 

50 6 


779 

41 02 

18 87 

56.1 

1)3 

112-6 

43-6 

51-9 


811 

42-54 

.50-69 

oso 

.03 

116-0 

44 7 

63-2 


840 

11 09 

02 54 

097 

54 

119 4 

45-8 1 

64-5 


870 

45-66 

54 10 

615 

55 

123-0 

17-0 

55-9 

759 

905 

47-38 

56 46 

634 

56 

126-8 

48-3 

57-5 

789 

910 

49-27 

58 70 


11. Specific Gravity, etc., of Ammoiiinm Carbonate Sr»lutionH at 10' C. (Luiigp.) 


HpoiAc 

Giavity. 

Dwtccb 

Twiddoll 

I’orcpiit 
Bge of 
Am, Coib 

Spprifif 

(jTdyit} 

I>egire>* 

Twaddell. 

Peirmit 
ago of 
Am. Calls 

Mppoifii 

Gianl>. 

LtoglLH>B 

Twaddill 

Pdcaut- 
Bgo of 
Ami Ciisb, 

1-006 

1 

1-66 

1-000 

11 

16-16 

1-105 

21 

31-77 

OiO 

2 

3-18 

060 

12 

17-70 

no 

22 

33-10 

016 

3 

4-60 

060 

13 

19-18 

no 

23 

30-08 

020 

4 

6-04 

070 

14 

20-711 

120 

21 

36-88 

026 

5 

7-49 

075 

15 

22-25 

120 

20 

38-71 

030 

6 

8-93 

080 

16 

23-78 

1.30 

2(S 

40-34 

035 

7 

10’30 

085 

17 

25.31 

130 

27 

42-20 

040 

8 

11-86 

090 

18 

26-82 

140 

28 

44-29 

040 

9 

13-36 

095 

19 

28-33 

144 

29 

44-90 

oou 

10 

14-83 

100 

20 

29-93 
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TABLE L\Xrio — emiftnunl. 

12 R])ecitir (finvity, etc, of Sodium Caihonate bolntimm at 23‘ ( (Sohiff) 


bptnfio Perpfiitup* of Feiirnlun nf 
Qiatii> Ni^'0,-10HJ) NijCil 


1 003H 
007b 
01H 
01 . 1 ) 
0192 
0J)1 
0270 
0309 
0W« 
0.3’)8 
012S 
0468 
0508 
0548 
0188 
IIG2S 
0668 
070'' 
0748 
0789 
0830 
0h7J 
0912 
0063 
0994 








0 370 
0741 
1112 
14S2 
18j3 
2 22 .) 
2 504 

2 963 

3 335 

3 706 

4 076 
4 447 

4 817 
5188 
5')3S 

5 '»>«) 

6 299 

6 670 

7 041 
7412 

7 7S2 

8 133 
8.123 

8 894 

9 264 


Hlwcihc 

Gi i^ity 

Pti8tiitaf(p ol 
jHajCO, lOll.U 

PtrcuitRci of 
Ni(0, 

110.13 

26 

1 0 6J.3 

1076 

27 

10 003 

1117 


10376 

11.38 

29 

10716 

1200 

30 

1 

11 118 

1242 

)1 

11 4ss 

1284 

)2 

11 8.39 

1326 

31 

12 230 

1.36s 

11 

12-600 

1410 

.33 

12')7I 

1452 

16 

1.3 HI 

1491 

17 

1)712 

1.3.36 

38 

14 082 

1.378 

.'t 

Hill 

1620 

40 

1|8J4 

1662 

41 

14 193 

1704 

42 

13 366 

1716 

41 

13 >126 

1788 

44 

16 307 

1S.30 

43 

16 677 

1S73 

46 

17 048 

1916 

47 

17 418 

1959 

48 

17 789 

2002 

40 

18159 

201.3 

.30 

18 5.30 
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TAIil.K LXXIIu.— 

13. Specific Gravity, viv., nt Soilium Car>K>iiat(> Solutions at 15' (J. (Lunge.) 


■It 

S.S 



1 l^iLOUlagt of 

KilnKittiiiiiirH in earli 

T'oundH in rsi h Kitot | 

u 

R a 

1 iL n 

Mnliri'ubi'ol till Ifiqmi] 

Cubu Ilf Li>|iiiil. 


Q« 

1 Q < 

1 ^ 

1'. 1 UU, 

Na,I U, • mil/). NiLiOUj. 

NiifOj-l lOU/). 

NI.CO, XajUO.4 lOlI^O. 

h“ 

1-007 

1 

H 

1 0 67 

1 807 

68 

18-2 

0 42 

1 11 

014 

m0 

28 

1 33 

3-587 

13-5 

36 4 

0-81 

2"27 

1 022 

3 

1 i 

2 09 

.') 637 

21 4 

57-6 

1-34 

3-60 

029 

4 

' Hh 

2 76 

7 414 

28 4 

76-6 

1-77 

4-77 

036 

R 

7-’ 

3 43 

9-J5I 

35 5 

95-8 

2-22 

5-96 

04r> 

(l 

9 0 

4 29 

11-570 

41-8 

12U-9 

2-HO 

7-55 

0S2 

7 

10-4 

194 

13-323 

5-2 0 

110 2 

3-25 

871 

060 

U 

120 

B-71 

15-100 

60-5 

163 2 

3 78 

10-10 

067 

9 

13 4 

6-37 

17-180 

68 0 

183-3 

4-21 

11-44 

07r» 

10 

IRO 

712 

19 203 

76 5 

206 4 

4-78 

12-88 

OHS 

11 

16-6 

7-8H 

21-252 

85-3 

230 2 

5 33 

11 .37 

091 

12 

I lB-2 

8-62 

23-218 

94-0 

253-6 

5 87 

15-83 

100 

13 

20-0 

9-43 

25-132 

103-7 

279-8 

6-47 

17-17 

lOH 

14 

1 21-6 

1019 

27-182 

1129 

304 5 

7-05 

19-Ul 

116 

IR 

1 23-2 

10-95 

29 532 

1 

132-2 

1 

329 6 

7-63 

20 36 

126 

16 

' 25 0 

11 8] 

31-851 1 

1 132 9 

«358 3 

8-30 

22 37 

134 

17 1 

j 26 8 

12-61 

34-009 

143-0 

385 7 

8-93 

21 08 

142 

18 

28 4 

1316 

35-11/3 

150-3 

406 3 

9 38 

25-30 

1D2 

19 

SO-4 

14-24 

38-405 

164-1 

L 1 

442 4 

10 24 

27-63 




820 


TABLE LXXIIo.— ^vntinuad. 

14. Strength, etc., of Conoentmted Solutions of Sodium Carbonate at 30* G. (Lunge.) 

A. 
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TABLE LXXIlo.— 

IB. Sporifio Gravity, ete., of Potaaainm Qubonata Bolntioiu at 16* C. (GorUch.) 


Mfiecillc nravity. 

Prn pnUge of 
KjOO, 

H]ieciiic Qia?ity. 

rBrtPntai^ of 
KjCO, 

S|»eciliL OiAVity. 

l‘MriDlue uf 

K,UO, 

1 00914 

1 

1 18266 

19 

1 38279 

37 

0182!) 

2 


20 

39476 

38 

02711 

3 


21 

40673 

39 

0365H 



22 

41870 

40 

04672 



23 


41 

06613 


2.1617 

24 


42 



24.676 

2.1 


43 



26681 

26 


41 

08.1.17 


26787 

27 


46 

09278 


278.13 

28 

49314 

46 

10.628 

11 

28999 

29 

60688 

47 

112.18 

■■ 

30106 

30 

B1H61 

48 

12219 


.31261 

31 


49 

13199 

mm 


32 


60 

14179 

16 

33673 

33 

.65728 

61 

16200 

16 

34729 

34 

67048 

62 

16222 

17 

36886 

36 

87079 

62 024 

17243 

18 

37082 

36 




16. Kohlranach gives the fiJlowing for solutions at 16* C. 


PSrrenl 

K^’O, 

Sp Gr 

Permit 

K,iO, 

Sp. Gr. 

6 

10449 

30 

1-8002 

10 

0919 

40 

4172 

20 

1920 

60 

6428 
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TABLE LXXllo —ronftnNAf 

17. SpBoifie Oni\ity, etc., of Solutions of PotMlioa at 15' L'. (Liidk)* ) 


1 

\ 

1 

*o 

in 

i-sf 

e *3 M 

§,1 
. a g. 


s 

1 

r 

*3 

1 

1 

. 

its 

tM 

® s a 

1 

'1 

f 

P 

Cl 

1 

J 

i 

.2?i 

ji 

D 

s 

(B 

L 

OEl 

d. 

i 

& 

r 

u 

u 

Q 

? 

w 

£ 

? = “ 

s 


1007 


1 4 

07 

7 

041 

1 2.11 

27 

46 2 

23 3 

289 

18 04 

014 

2 

28 

15 

16 

0-94 

241 

28 

48 2 

21.3 

301 

is ')S 

022 

3 

44 

33 

23 

114 

2.52 

jy 

50 1 

25 5 

no 

10 91 

029 

* 

.5 8 

31 

32 

c 

o 

261 


52 6 

2b b 

1-Jb 

20 0^ 

0.17 

fi 

74 

40 

41 

2 56 

27 i 

n 

518 

27.3 

liO 

21 85 

01'» 

5 

90 

49 

51 

318 


32 

37-0 

2H 5 

Ibb 

22 ^5 

052 

7 

10 4 

^ 7 

60 

3 76 

297 

|;i.i 

.39 4 

29 b 

1-^1 

2(97 

OGO 

9 

12 0 

6.3 

69 

4.31 


.34 

61 6 

30 7 

102 

2.3 10 

0C7 

9 

i:) t 

7.3 

7s 

4-87 

.120 

3.3 

bl-0 

31 6 

417 

26 03 

075 

10 

150 

K 1 

87 

5 43 

3.(2 

.16 

1)6 4 

32 7 

no 

27 22 

0K3 

11 

16 6 

90 

97 

6 06 

.31.3 

1 «)l 


.13 8 

1 435 

28 40 

091 

12 

19 2 

9 t> 

107 

6 78 

3.37 

3'* 

71 1 

|348 

172 

2') 17 

100 

1.1 

20 0 

107 

118 

7-37 

.370 

.19 

710 

.1.3 9 

1 492 

.(0 71 

, lOH 

It 

1 21 h 

116 

129 

8-03 

.383 

10 

76 6 

1 37 0 1 

1 .312 

31 96 

IIG 

10 

1 

12 4 

138 ^ 

8 61 

397 

11 

7.9 4 

1 .1'2 

.331 

,3,1,33 

25 

16 


13.3 

no 

9 36 


42 

82 0 

.(9-3 

1 

3.34 

34 58 

134 

17 





424 

43 

84 H 


.377 1 

, .36 03 

112 

1» 

28 4 

15 0 

171 

10-67 

438 

44 

87 6 

11 7 

bOO 

37 46 

1S2 

19 

30 i 

16 0 

184 

11 19 

453 

15 

■JOb 

42 8 

622 

38 83 

162 

20 

32 4 

17 0 

198 

12 36 

468 

46 

93-6 


b46 

40 3.3 

172 

21 

.34 1 

ls-0 

211 

1317 

483 

47 ' 

96 6 

45 2 

670 

41 83 

INO 

22 

.16 0 

18 H 

220 ! 

13 7.3 


48 1 

99 6 

46 5 

697 

43 61 

190 

23 

3S0 

19 7 

231 * 

14-61 

614 

49' 


47 7 

722 

4.3 07 


3t 

10-0 

20 7 

248 

15 23 

530 



48-9 

748 

46 70 

210 

26 

42 0 

21 6 

261 

16 29 

546 

51 



776 

48-38 

220 

26 

44-0 

22 5 

275 

17 17 

663 

52 

112 6 

61 3 

802 

60-07 
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TABLE LXXIIo— eonUme^, 

IR. Specific Gravity, etc., of J’utaflaium ('arbonate Solutiona at 17''!) C. (IIa(>oi.) 


Ap rh. 

1 

Per 

kI 

1 

H|). Or. 

Pt*i L*eiil 
oJ 

Sp. Or. 

' P»U fPIlt 
iilK/'Oi 

1 

S|». Gr, 

Pit iTiit. 

Ilf KiPf), 

8ii. Gi. 

Pel ic 
nf K.if 

1 009 

j 

1122 

13 

l^LI 

1 

1 2!) 

1 -380 

37 

l’,529 

4! 

Olh 


Vy2 

11 

2rifi 

' 26 



:iV2 

fll 

0J7 

.1 

111 

ib 

267 

27 

404 

.19 

5:):! 

6. 

039 

i 

ir>i 

16 

27H 

28 

1 

416 

40 

969 

91 

f)4:. 

f) 

161 

17 

289 

1 29 

129 

41 



o:>i 

c 

172 

IK 

300 

30 

tr 

12 



(Kit 

7 

IK* 

19 

312 

31 

453 

43 



07:j 

1 R 

192 

20 

32.1 

32 

466 

44 



0n:1 

9 

20.1 

21 

334 

33 

17h 

43 



li!i:2 

10 

21.1 

1 22 

.li:> 

31 

4Kft 

46 



m 

II 

224 

2.1 

3.)7 

in 

.i03 

17 



1 112 

12 

2.1') 

24 

iKiK 

16 

.Ml) 

4H 




19. I Viihity, etr., uf Hydrooblorir Aciil Solutiona at 15* C. (Ure.) 


K|iri‘iiip (Jiavity. 

Pei rent OL'O of 
IKM. 

PeiceDtiigo of 01 

a^^ierilje Gravity 

Paroentaeo of 
HCl. 

Poiieiita^of 

I 2000 

40-777 

31) 67:» 

1 1721 

.14-660 

3.r7ai 

19K2 

40 .169 

39 278 

1701 

.14 252 

33 328 

1961 

39 961 

38-882 

1681 

3.1-84.5 

.12-931 

1946 


38-18.) 

1661 

.1.1-1.17 

.12-53') 


39-146 

.18-089 

1641 

3.1-029 

32 136 

1910 

38-7.18 

37 b92 

1620 

.12-621 

31-746 

1893 

38-330 

37-296 

1599 

32-21.1 

.11-.143 

IK7n 

37-923 

.16-900 

1.578 

3l-8i;) 


18.57 

.17-niG 


15.57 

31-398 


1846 

37-108 

36-107 

1.537 


30-1.53 

1822 


.15-707 

1515 

S0-.583 

29-767 


36-292 

3.5-310 

1191 

.10-174 

29-361 

1782 

36-8R1 

34-913 

1173 

29-767 

28-994 

1762 

.16-476 

34-517 

14.52 

29.1.59 

28-667 

1741 

35-068 

34-121 

1431 

28-9,51 

28-171 
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TABLE LXXno.—cwMniMi. 

19. Dennty, elr., uf Hydincliloiic Acid UoluUong at 15* C—nmfiniMrf. 
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TABLE LXXITc.— epulitmed. 

20. Apeoific Gravity, cb:., of Solutiooii of llydrochlorio Aoul (Eolbe.) 
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TAJILE LXXl\i\^fV7iU7WiiL 


iM Hyilruchlunc Acul 

liiftvity nf Ilydnirliloiu' Ai'iil at 13 V pornpareil i\ith w.iloi \i -I anil 
reciut'oJ to Varuum. (Lnn^^o anil M archie w^kl ) 









































TABLE LWIIr —/»f i>»f 

22 Inflnence of Temperature ou the ‘'pecific tj of HydrofWoT'a Void 



T8ti £86 S8 d Obd 0 u fbo 0 Zbb.0 bb6 i ZOU 
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TABLE XXXIIa-^ontfnfMl. 

2A—Speeifie Grevityi etc., of HydrobTomic Ai^ Solutibiia at 15* C. (Wrighi) 


■m 

Fcicentawor 

HBr. 

Speciiio 

QrvTitj. 

Fermtaxie of 
HRr. 

Specific 

Gnyity* 

Fmmtigaof 

HBr. 

1‘000 

0 

1-169 

20 

1-363 

I ■ 

40 

038 

6 

204 

26 

435 

46 

077 

10 

252 

30 

516 

50 

177 

10 

305 

35 




24.—Specific GrcTity, etc., of llydrobronuc Acid Solutione at 14* C. (Geilach, from 

Topwe +.) 


. 

Specific 

'Weight of HBr. in 

Specifin 

Weight of UBr. in 

Spi'Cific 

Weight of HBr. iu 

Gmvity. 

lUOfiarU 
by weight 

1 litre of 
wlutiou. 

brevity, 

100 parts 
by weight 

1 litre of 
solutiAD. 

Gravity. 

100 parU 
by weight 

1 Utro of 
eolutiou. 

1-007 

1 

Gmu, 

10-009 

1-140 

18 

Grms. 

203-764 

1314 

35 

Grins, 

456-681 

014 

2 

20-138 

149 

19 

216-973 

326 

36 


021 

3 

30-416 

158 

20 

229-979 

338 

37 


028 

■1 

40-832 

167 

21 

243-376 

351 

38 

509-786 1 

035 

^9 

51-388 

176 

22 

256-909 

363 

39 

527-849 

043> 

6 

62-14-2 

186 

23 

270-871 

376 

40 

546-547 

060 

^ 7 

72-986 

19G 

24 

285-031 

389 

41 

566-504 

058 



206 

25 

299-390 

403 

43 

585-135 

060 


95-179 

215 

26 

313-689 

417 

43 

605-046 

073 

10 

106-649 

225 

27 

336-435 

431 

44 

625-233 

081 

11 

L18-078 

235 

28 

343-.379 

445 

45 

045-696 

089 

12 

12M65 

246 

29 

358-811 

459 

46 

666-442 

097 

13 

141-612 

257 

30 

374-460 

473 

47 

667-464 

106 

. 14 


268 

31 

390-328 

487 

48 . 

708-764 

114 

16 


279 

32 

406-415 


49 

730-828 

122 

16 

178-263 

290 

33 

422-720 




131 

17 

190-924 

302 

34 

439-581 
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TABLE LXXUa—ermfuivAt. 

24.*—Specific Gravity, etc., of Hydn^on Brunude Solutions at 16* C. (Biel.) 


PenoDtageor Mneriflr FarreDU|;o of SiN-rifiu PncenUgaof fl|iuiiii 
HBr. Unut>, llBr. Onrity. HDr. Onnty. 



tillCLliic 

UiaTil'y, 

PDitPnUini of 
HI. 

kS|iociAc 

(iiavity 

Peio<*utdfi;e of 

Spocific 

flnivity. 

IVirtrutage of 

l-OOO 

0 

1-1M7 

20 

1-43H 

40 

016 

6 


2.) 

633 

45 

091 



30 

660 

60 

136 

16 

361 

36 

700 

62 
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TADLE LXXIIo.— emtiAued. 

36.— Sperific GraTitj, etc., of Hydrioilic Acii Solnhoiu at 13’ P. (ReTlncli, ftom 

Topaoo .) 



Weight of 111 


Woi^ht ur III in 


\Vi.ij;bloi Ul u 

Hpecitip 

GraTitv 

loO pai H 
by weight 

1 hue of 

Sfiefilin 

Gidvit}, 

100 |iurts 
li> ftiight 

1 lltiP ul 

S|ipi iti( 
UlllMt} 

1 lOOjiailB 
by weight 

1 1 lilie of 


of 

boluhnu 


of 

sMutioii. 



' •i.nlulirni 


aolnliuii. 



fiolnlioii 



' bulutlOll 








1 

(ilHH 

l-OOh 

1 

10071 

1*173 

21 

216 610 

1 114 

41 

579*110 

oil) 

2 

20 28'* 

IhTi 

22 

260 iriS 

429 

42 

599*8.1.') 1 

022 

•') 

30 643 

195 

23 

271 691 

114 

43 

620*567 1 

029 

4 

41137 

205 

21 

289 036 

4 59 

41 

611 .‘95 

037 

5 

51 821 

216 

25 

303 827 

475 

4.1 

663 372 

Ot.*) 

G 

62*664 

227 

2G 

318*8.19 

491 

46 

6‘>5 170 

053 

7 

73-668 

238 

27 

334-070 

508 

47 

708-337 

061 

8 

84*832 

249 

28 

319.'>21 

525 

48 

731 684 

0G9 

9 

96*135 

360 

29 

165-192 

543 

49 

7 )5 640 

077 

10 

107-639 

271 

30 

381-0S3 

561 

50 

7''0 0.')7 1 

085 

11 

119 282 

283 

31 

397 501 

579 

51 1 

1 804 833 

093 

12 

131*085 

296 

32 

414 164 

597 

52 1 

829-968 , 

102 

13 

143 178 

307 

33 

131*064 

615 

53 ' 

' 855 163 , 

no 

U 

155*312 

320 

34 

448-515 

634 

54 ; 

SM 858 ' 

IIH 

15 

167-605 

333 

36 

466 295 

654 

55 

909 183 

127 

16 

180 217 

346 

36 

481*2I‘4 

674 

56 ! 

9,16-907 

137 

17 

193 180 

359 

37 

502*544 

694 1 

57 ' 

965 031 

14G 

18 

206*163 

372 

3h 1 

521-on;! 

713 1 

58 

902-975 

155 

19 

219 325 

386 

39 

540 232 




165 

20 

232*868 

400 

40 

559 681 


1 



Topaoo'e niimben, from vhich the pieci'iliUK tallies have boon calculated, were as followM 


27. For Hjdmbromic Acid, 



— 





— 

-- - 


Teiri]Xia 

S|ieiihr 

Percentage 

Tiniiwie- 

S|iepihf 

Ppii Hiilam 

Tl lll|H 1 \ 

Bpei ilit 

Ppn*eutag« 

tare. 

Giavity. 

HBr 

tare 

Gravify. 

HBr. 

tuio 

Gravily. 

IIBt. 

14’ r. 

1-055 

7-67 

13’ C. 

1*200 

24-36 

13* C. 

1-419 

43-12 

14 

075 

10 19 

13 

232 

27*62 

1.1 

431 

43*99 

14 

089 

11*94 

13 

263 

29*68 

13 ' 

' 438 

44*6*2 

14 

097 

12*96 

13 

302 

33 B4 

11 

451 

45*45 

14 

118 

15*37 

13 

335 , 

, 36*67 

13 

460 

46*09 

14 

1.11 

16-92 

13 

349 ' 

37*80 

14 

486 

47*87 

14 

164 

20 65 

13 

368 

39-13 

14 

490 

1 

48*17 
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TABLK LXXIIo.— fontmuftl. 
28. For Hydriodie Aoid. 


Toiiipora 

tiijocirii 

Pi iVOntBen 

Tpmpera* 


Pel rentage 

Trinpcia- 

HptBibt 

Perrentaga 

iuir. 

Hiavity. 

lil. 

tare 

CSravity 

HI 

Laie 

Gnnty 

111. 

i;i-r» 

1-017 

2-39 

13 5 

1 254 

28 11 

13-3 

1-.542 

4913 

i;j-5 

U.')J 

7 02 

13-5 

274 

:u)-tio 

13 

,573 

60-75 

13:» 

077 

\{\ iri 

13 

30'» 

33 07 

i2-r» 

G03 

52 43 

13 

09,') 

1321 

l» 

317 

3fi 07 

11 

G30 

53-93 

13 Ti 

1 

103 

13-()!) 

v\ 

383 1 

3h-r*8 

13 7 ! 

! G74 

5G 16 

, 1.13 

IJG 

1.0 73 

\:\ 

113 

10-n 

13 

tiOG 

.57 -28 

1 l.l.'i 

' 101 

1 

1!)'»7 

\ \ 

451 

1.139 

12.5 

703 

57-42 

1 l.J-H 

; t»> 

' 22 t.;i 

u\ 

4H7 

45 71 

13 7 

70G 

,57-61 

I 

L 

2-J'i 

2't Mi 


.^2^ 

4K 22 

1 

12 

70K 

1 

,57 74 


2!( ^p<*l ifir fiFBvily, oli’, of Nitrir Anti Solutioii‘> al 15" C. 


Gravih 

Di^uia 
lUumi. 

OmiiiKHiilion 

PirfPiitRgi* of 
Watei 

Pen Liitigp of^ 
lINOi 

PplCiUtaffLM)f 

N,0^ 

Pulling 

Piimt. 

1 ,522 , 

l',> 3 

IlMi, 


100-00 

s:rK 

86" C. 

I8C 

Ur.’i 

+ ill.o 

11 25 

h8 75 

7.5 1 

99 

15-2 1 

\U 

ir,() 

aa aj 

77-78 

66 7 

115 

420 1 

1-2-6 

lUljii 

30 00 

70 00 

60-1 

123 

390 1 

10-10 

2 n,t» 

36 30 

62 61 

ri 1 n 

119 

.5G1 , 

3h 20 

2iir.o 

11 67 

5-> 3.1 

.501 

117 

338 

3C6 

3 njo 

16 16 

.53 s4 

16-2 


31.5 1 

34-5 

3111,0 

50 00 

.501)0 

ia!) 

\u 

-297 

33 2 

i“n() 

,53 53 

46 67 

10 I 


277 

314 

4^11.0 

OG-2.5 

13-75 

.17 6 


2(i0 ' 

29 7 

5 a,o 

58 82 

41 18 

35 4 


345 

2B-4 

SilljO 

GI 11 

38-89 

33-1 


232 

27-2 

6 lIjO 

6.5-16 

36-84 

31 6 


210 

25 8 

lilJlO 

65 00 

.56-00 

301 


207 

24 7 

7'H>1 

66 67 

33 33 

28-6 

108 

197 

33-b 

7iH„0 

68-18 

.51-82 

27-3 


IHH 

22-9 

h'h'o 

69 56 

30 41 

26 1 


180 

22-0 

8jnr,o 

70-83 

29-17 

2.5 0 


173 

21-9 

9“h;o 

72-00 

28-00 

21-0 


166 

20-4 

9111„0 

73 08 

26 92 

23-1 


ICO 

19-9 

10“H,O 

74-07 

25 93 

22-2 


156 

J9-3 

loiUgO 

76-00 

26-00 

21-4 

about 104" 
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TABLE LEXnc. -eottiftnwd 

30. Specific GrTBTity, etc,, of Nitric Acid Solations at 0* and IS' C. (Kolb.) 



99*52 

97-89 

97*00 

96-00 

95*27 

94*00 

93*01 

92*00 

91*00 

90*00 

89-56 

88*00 

87*45 

86*17 

89*00 

84*00 

83*00 

82*00 

80*96 

80*00 

79*00 

77*66 

76*00 

75*00 

74*01 

73*00 

72*39 

71*24 

69*96 

69*20 

68*00 

67*00 

66*00 

65*07 

64*00 

63*59 

62«0 

61*21 

60*00 

69*69 


Specific Gravity at 


Specific Gravity at 

—-‘ -..CoDtriotiM^ 

0"C. 15“ C. 


































TASLE IjXXIXg.— crmtinapd, 

31. Xitric Acid. Xjtinge and Rey (Kngli*ili Weight^ by J C.-E ) 
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9pHFHMeo^in«i«aoc8Oi-4MA<^iocDcDi>c&08OMe4eQ'^iQSi^ 


e 

* S^S2S2 922 2 ® ^ w ® ww^ w o w 

» o ,:n 


^9r-l^^V^COi-<*cei-HCD^CDrH(OFNCOMtQFH0i-icepHCOi-ic6i-^CD 

?O^i^O^C^rteQ^^lOlO909OI:«l«XGOO8O8OOFHi-Hr:qG4eOeQ^^ 


^ C W O ^ »f? Cl lO 1^ O I- ©I ^ ^ X CO oi O 



^OAQOGC|^h»Cei^iO'^^BOBO©l(iNiHQ0)nQDaOt<«K»«CDCDCDCDC9 

^^^glTO^WCDl»«O»QFNCqcO^IC5®WI'-00O>Oi-HiMCQH<IOCDl'* 

90000000000iHP^PNpHpHiHr-lp-iF-li-4HN©4CMe4©l©l©9©l 

o 


FjjoocD'^'eooan-'-tcoi-oii'-iQcopHost^iBBOFHOUcoiacq^OiXW 

PQ^l?2^^*A^^KiK}0>Ci-t©i(nGO^in9t*i^a)o»Oi-^'-ie^eo 

90000 QOOOOOOOi-i»^FHiMFNp-if-^PHi-iFHi-nHWN©l«« 

o 



aoia©io»i'-^^t^nt^^eoie9i«k*i'-CD^^o^i'-^pi-<««tOC0©4QOH« 

9qD9G0iMp^^^pi<.^fH99M9«GQ99999999n99 

ooi^Neom'^ioibpt^dbpdiOMpH^iEQn^iQcb^wQDODoaoiO 

pHMrHpHpNi>HFHiHF^iHp-ip-ip-ipNFHCl 


9i:-^i7ii;«<^i7i4^<^9^^9^<^99N9^ocDM9<^9ip*i^^DQ 

oOfHN^n’^^ibcbwwdDdboiooi^f^cinm'^^ibp^i'-^Qb 



















<22^Sr®?S'^"*®5'3o«i^oio>cso‘ 

SSS5S^'*22*5*^*i®®2?2^oO'^N^n»-« c»F-ieciecoo»f-i«9 
xoftCf^G^)co<^lO^t'-aD0)^pler:'4<l*^vl^a&o»^p!lcQ^m(OaoA 


Mde0e'1^Atth-CClQ'^C^9Ji-'O»-X0Dfe«r«lt«^Qt'-t«l<-b»fc^a0Q0 
'^ift«et^t-flOCiOi-tweo^icfi0^fc^xoso^*rieQ'^if5?Di^QOOso 
IN «va ^ 


eQCQCCrtrtWp^eQr:eo80e»3rf;ff^D(^^-t-t<'-*''-t'+'i<'^-+'^^^'+^ 
«-lCOp4V^CD^CO^(On(9^COpHCei-NC0F^(0-MC£ p-<CDi-lVi-H(e>^ 

mic?cscoi^r^aoxnApOp-ir-4Pi^imec^'44into(Dcot-u«a09» 
^ M 


^ ^ ^ ^ ^ ^ ^ p-« fH C^l «N CT (N IN CT ffl C“l ^1 IM Cl PI W frl n Cl iri '-s BQ « 


MWlox cci-f<cDaoQ<N«i-5ii-i«9«h»o*^'^«r'y cci^i'*c. p- 
oiC»-<iN^i««i-*r Oi^iNW-^Oi-y H-ioi^aomo^eQ 

1^ «t 1^ p GO tC S'* CM ^ 7 Cl IC X 7^ -4* I'- O ^ 1^ Z CO O Sri Cl to Oft Cl lO 
i-NCieccineocQEO^^^irrraio^cDeoi'i^i-Y / a oooftnoftOO 
|« ^. 1^ |« |« Ni 1^ t« |. t^ I. I« |« l*. |> 1^ 1^ h- I- I* C« I- X QD 


5ecOlOGDCDCCt^l-.|'-yiOCftrriOOp^ClBOiOGO*CftFHe0^50»FHeO 
GDOftOi-icicoKiniSi^ / aftONco'^ttocDi'-xo'OciGO'Hii^ceLraft 
ciNGoeoencneocofioeoeOBO^^'^'^Ht^-t-t'^««ioioioiQiart 


la -»- Cl r* y i 
-H in <D w I'- X e 
Cl Cl Cl eq ei Cl c 

6 


r* y I'- «o o >•*< CO Cl fm c O'* x i* i> 1'- i^ i- i- c* r* c* i- ir » 
i-xoft^FHcico’-hio»?pt^y. oscFMfM?OH«if:pi-oooftO 
eiOKNcOBOBOeOcOCt 



«*'0««xeoxGoaDCi 


«*'0««xeoxGoaDCicDOftciiaaoGooQcocftinciX'*fiOi«^i-iaom 

xcecoFMirj(0n*-<xppoaoipnoh>ia'Npix,ir:pi-iaop'^i-<p 

<-fi':c0i^rF>XAobf^neoBo4ibi0c0h»!$Oftnpi^cicimHiieMn 

ClCICICloICCCIWGOGOcOCOCOCOBOGO^COWeOCO^J'^'Hl^'^^H*^ 


-HI 'O' ^ ■ 


peopeOp'^OinOiOplQOAp'^P'^p«HXni;*'NcDiHpp7ll 

oooftbobr^ci^ieocQ’^'^ininbbbi'Fi^aoaobbbpi^vHeqb 

fM fH IM Cl 5<l Cl cq Cl Cl Cl Cl N Cl <M Cl CJ Cl Cl Cl 04 Cl BQ n CO eo GO eo 


omoinotnQiaoiooinoiarincinCftOOiopinoicotoi 

iOkncoGOi<->i^xoDOftO)OOi->r-^cicieoGO'*f’<iiioioppi'«i'«gooO; 

,Mi-HFN*^FMiHi-HiMFNF-icicic4cicicicicicicicicie4cicicicie9( 
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iarHininQOi^iQeQnneQr«ovoOrHisipioinO9>cCc<iono(rieQC0iNH<c0pHQDa)Qi^Q 
O3OOcoc0Ocoi«H<pHin0)'«^xcQak^p'»i<-eoo>h-iO'-4t99piC4Cin^(oo)^'-44d)^O 
p^eg*fioi-au9a9i-(fri6Qia»QU9)rHm^ioeL«9874«Oioi'-e»i74eoini'-o)iri-i4^o«(ri 
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42. Specific CinTity, etc., of Sulphuronc Acid Solutions at 1B'*B C, 
((icrlaeli, from (iilcb and Soheanr.) 






' ■ — 

— 

- 

- - * 

Qnviiy. 

Perrentafip 

urHUg. 

AjittciAi' 

Giavity. 

Pcii'Piitap* 

1 o\ 

Gravit). 

FfliiTiitago 
Ilf S02> 

Sfiroifip 

Giavily, 

Prn'BuLagti 

ofRaj. 

l-OOBl 

1 

1 02ri2 

1 

1 ’’ 

1‘045» 

0 

1 0666 

13 

0102 

2 

o :)02 

1 f' 

0504 

10 




:t 

0'iri2 

1 7 

0.1.1 i 1 

" 



0202 

4 

0402 

8 

060.*) 

12 




42a. Specific (iravily, etc., of ScOonic And SoIiitionR. (Cameron and Mucnllaii.) 


iSjiorific 

ClAYll). 

I’ln'milaifi" 

ll^Son 

~ 

Hiwiihc 

Oianty. 

IViLCIlfw 

li.SfOi 

l 9fi7B 

73-50 

2-4081 

91 

2-0922 

7!1 

1322 

92 

121G 

80 

4596 

93 

1479 

81 

19-2.1 

94 

17B7 

82 

5163 

95 

1916 

83 

5388 

96 

2266 

84 

5601 

97 

26.16 

85 

5695 

97-6 

2795 

86 

5767 

96 

3061 

87 

5863 

9B-B 

3291 

88 

5975 

99 

3666 

89 

6051 

99-6 

3648 

90 

6083 

99-73 



864 


TABLE LXXnc.-.fOirfm«orf 

43 Specihe OwTity, , o( rhaiphoiw 4ciil Holuhoiis at IB’ C aii^hiff) 


1 

III 

l*nT»Blue rf 1 
H,PO< 

FWoitUBof 

PA 

Sponfi^ 

Gravity 

CanmtiBoor 

H,PO« 

Pnomtafii of 

PA 

lOOBt 

1 

0 726 

11962 

31 

32-506 

OlOD 

2 

1462 

2036 

32 

23 292 

OlCt 

3 

217h 

2111 

33 

23 958 

032U 

4 

2 901 

2186 

34 

24 664 

0276 

5 

3 630 

2262 

35 

25 410 

0333 

G 

4 336 

2338 

36 

26 136 

0390 

7 

5 0SJ 

2415 

37 

26 862 

0419 

8 

6 608 

2493 

38 

27 688 

0608 

0 

6 531 

2372 

39 

2H 314 

0567 

10 

7 260 

2661 

40 

39 040 

0627 

11 

7 986 

2731 

41 

29 766 

06SH 

12 

9 712 

2812 

42 

90 192 

0719 

13 

9 436 

2804 

43 

31 21B 

OHll 

14 

10164 

2976 

44 

91 944 

0874 

15 

10 800 

3069 

45 

32 670 

mi 

16 

11 61li 

3143 

16 

33 496 

1001 

17 

12 342 

3227 

47 

34 222 

1065 ’ 

IS 

13068 

3313 

4b 

34 918 

1130 

19 

13 794 1 

8399 

49 

35 674 

11% 

30 

14 520 

3486 

50 

36 400 

1262 

21 

16 216 

9573 

51 

37126 

1329 

23 

16 972 

3661 

62 

37 853 

1397 

33 

1 16 698 

3750 

63 

38 678 

1466 

24 

17 424 

3640 

64 

89304 

1534 

25 

18 150 

9931 

66 

40-030 

1604 

26 

16’876 

4022 

56 

40 756 

1674 

27 

19 602 

4114 

57 

41482 

1745 

28 

20328 

4207 

68 

42 20B 

i817 

29 

21054 

4801 

59 

42 984 

1689 

30 

21 760 

4395 

60 

43 660 



865 


TABL K LXXXIo>^~co5/ihu(>/, 


44. Rpeciflc Gravity, ele., of Fhoaphorio Add Solutiona at 1R'’6 C, (J, Watts.) 


SjIlHMfiC 

OiAVity 

Percoutafl«> 

ofH|P 04 . 

I’enentan 

Siiaoi6o 

Qiavit/e 

l^rreiitngp 

DrHaP 04 . 

IliroeiitaKi! 
of P,0(. 

flpen'fir 

Gravity. 

Pnventaee 
oi H,r 04 . 

Pel L'Diitpce 

I’ROH 

08-47 

49-00 

1-328 

— 

49-90 

36-15 

1-163 

25-97 

18-81 

492 

66-83 

48-41 

315 

48-07 

31-82 

144 


J7H9 

470 

65-02 

47-10 

302 

46-23 

.33-49 

136 


16-95 

404 

62-99 

45-63 

293 

45-10 

32-71 

124 

21-59 

1.3 64 

463 

C-i-Gl 

45-38 

286 

41-09 

31-94 

113 

19-78 

14-33 

442 

60-92 

44-13 

276 

42-84 

.31-03 

109 

18-29 

13-25 

434 

60-07 

43-95 

268 

41-.59 

3013 

095 

16-81 

12-18 

426 

7)9-75 

43-28 

257 

40-25 

-29-16 


14-41 

10 44 

41B 

.')h-82 

42-61 

247 

1 38 98 

28-24 

nyEl 

1315 

9-53 

401 

67-43 

41-60 

230 

37-09 1 

1 27-.30 

000 

11 90 

8 02 

392 

60-10 

40-86 

220 

.36-31 

26-30 

0.36 


7-39 

384 

r>5-39 

40-12 

2II 

34 22 

24 79 


8-51 

617 

370 

o.'i-og 

39-60 

197 

32-07 

23-23 


6-73 

4 15 

309 

5413 

39-21 

185 

30-47 

22-07 

Hi 9 

4-18 

3 03 

356 

52-46 


173 

28-87 

-20-91 

oil 

2-64 

191 

349 

51-S!) 

37-37 

162 

27-23 

19-73 

006 

109 

0-79 

339 

50-72 1 

36-74 








•IT), (a) Specific Gtavify, etc., of SdiitiiiuB of TT^F^ at IR* ('. (Hart.) 



Pun'Mit. 

S)K'i ifir 

Peii'iMil. 


Pprrpnt 

Him nhc 

PtfirPiiK 


Peirifut. 

Qhiviry. 

ofHiFr 

OiRYity. 

□f 

Oiarit]. 

oi 

Uia\ily. 

of flgl-r 

Gravity. 

ol iI,Fr 

1-01 

m 

1-06 

17-4 

1-11 

31-9 

1-16 

40-4 

1-21 

60 9 

02 

Kl 

07 

20-3 

■ 9 

34-8 

17 1 

1 19-3 

22 

03 8 

03 

8-7 

08 

23-2 

■ 1 

37-7 

IH 

52 2 

23 

00-7 

04 

11-0 

09 

26-1 

mm 

40-6 

19 

1 551 

24 

690 

05 

14-6 

10 

29-0 

15 

43-5 

20 

68-0 

25 

72-5 


(6) Bpedfic Gravity, etc., of Kodiom (r) Spouifir Gravity, etc., of Potaerimn 

Fluoride Bolutione at 16* C. (Gerlach.) Fluonde Solutions at 18* C. (Kohlrausoh.) 


fipedfio Gravity. 

Faroentagv NaF. 

Mpeoific Gravity, 

i’eroentage KF. 

1-0110 

1-108 

1-041 

5 

0221 

2-210 

084 

10 

0333 

3-324 

176 

20 



272 

30 



378 

40 
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TABLE LXXITo —eantvnwd 


46 Bpoeifit Uianty, 1.40 , of RiominD Water (Bleswi) 


SpooiRc 

PiirButage of 

bpei ihc 

ruLfntaf^i>i of 

SpiQiflr 

Pei centavo dI 

OniTiiy 

Br 

Qia\itj 

Br 

Gravit) 

Br 

100901 

1-0J3 


|Ti 


1 J OHO) 
Ui55) , 



1 01491 

1 01HU7 

00931 

0G7 

1 

(1 906) 


00996 

306 

01586 

{ 1 4’iJ ) 
to 

02J67 

- iTi 

iiittU.ll t "O c 

hiGij 

01233 

331 


(2 009 ) 

1 


47 Bpeuftc Gravity, etc, of l^iraoit Acid 4h Spenfii (iraiity, cU , of ndorii \iid 
Solutione at 16* C (frriach) Solutions it 14 (* (Kinmumi) 


SfK cifil 
Gravity 

rnrcnit\({f of 
11,BO, 


aSpecihi 

Gravit) 

1\l (lllilp,! nf 




11(10, 

'W. 

10034 

1 







006«1 

2 


1128 

19 000 

16'f'N 

0106 

3 


101 

2(h2I 

21 2<) 

0147 

4 


362 

19 '182 

35 71 


49 Rpoeilir (iruvity, etc , of Iodic Ami Boluiious it 14 C 


SpMlfiO 

I’erc r iitafii r>l 

ifi 

Piiitiitn^ of 

Gravlby 

lllOi 


Gravity 

nio,. 

ID 

10053 

1 054 

1 

1 1428 

>0 S90 

36 

0203 

6 270 

•j 

6371 

42100 

40 

0626 

■pH 

10 

0316 


46 

1223 

m 

16 

7366 

62 700 

60 

3093 

21 OBO 

20 

8689 

57 970 

55 

2773 

36 360 

25 

9964 

01240 

00 

3484 

31 620 

30 

2 1209 

6B 610 

05 
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TABLE LXXIli'.—ronftnuerf. 

60. Slteoiflo Gravity, etc., tiF lodio Acid at 17* C. 


1 8|i«iliir Oiavily. 

. _ 

lIlOj i M Aq. 

8|iorlflD Gravity. 

U10j4 n Aij. 

l-KGOU 

1110,+10 aq. 

1-1004 

H10,+ 80 aq. 

3660 

+ 20 „ 

0513 1 

+160 „ 

1945 

+ 40 

0258 

+ 320 „ 


SI. (!rnnl\, etc., of Chroniir Aiiil SolutiwiiB. (Zctiinw, (jcrloeh, aud MeiiilcIpjcIF.) 


1 

Ikusit} ill It I . 

1 

^ iSiinilii (iia\iLy 1 
, al 17 C (\ 

1 

Pi-rroiit.ijp’ 
of IJiQ,. 

1 

Drimilv aI 15‘ (' 

S|iciifh-Uiuiily j 
lit 17 3(’. 

1 Prrrputaga 
of TrO,. 

II !i;i02 

1-000 1 

0 

1-321 

1-312 

35 

1 U3li 

037 ' 

5 

383 

373 

40 

076 

076 

10 

415 

440 

15 

ll'J 

118 1 

15 

510 

512 

50 

166 

162 

20 

579 

587 

55 

2i:» j 

208 

25 


G6S 

60 

268 

258 ' 

30 





•ili. S|ici‘ifii' Gravity, otc., of Tungstic And Suliitiuiui. (Sriioildor, (Torlarli, and Mciidclcjotf.) 



Sjio4iliL* Uravil} 
at 17“ h 0. 

ruipiit u'p 
oFMIO, 

Dniml} lit ID C 

Hjiecifii Uruity 
at 17 -fi r\ 

Veuentiw 
ol \^Or 

0 9!)n2 

1-0000 

0 

i-2hr» 

1 2873 

26 

1-047 

0160 

5 

366 

3660 

30 

098 

0980 

10 

45 s 

4510 

35 

151 

1511 

15 

555 

5527 

40 

214 

2172 

, 20 

581 

6630 

45 


1 

1 

1 


7860 

60 


B2a. R|ip(.-ifir (iravily, ptc,, of MctntnngRtir Arid, HjAV^O,j,+711*0, at 17’ B. (Schcibler.) 

Mliocific Gravity, . . 10267 11276 1M74 1G343 

I'orcentBgo WO,, . . 2-79 12 08 27-61 43 75 
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TABLE LXXItr— u/nttituetf 

6So Spaoxfio Gravity, etc, of Colloidal Tungitir Acid (Oraham) 


Specific Gravity, 
Peroentage W(X, 


10175 

■i 


1216B 

20 


18001 

50 


3 506 
666 


8 381 
70 8 


51 Specific Gravity, etc, of Per lodie Acid Solutiona at 17* 


Spu.iiio Qnvil}. 

H|IOg+1l A(1 

SpeLifir OiMity 

PIglOg 1 11 A(| 

11008 

HilO,+ 20 aq 


UtIO, + 160i 

2165 

+ 40 „ 


+ 320 

1121 

+ b0 „ 

IBH 



51 Spooific Gravity, etc, of Uydroflaonlioie Ami it 17* 5 C (Stolbi) 


ApeciRi 

Oriivit) 

rPFi.1ltagii 

UfUjSlPg 

IpeeiAi 

Qiavit> 

Peri mi ice 
ofAjHila 

Giayity 

PeicouU^ 

of 

M|ieulio 

UtETlt) 

Piumtaira 
oi U|SiP< 

13162 

310 

1228') 

255 

1 1166 

m 

10701 

86 

3109 

33 5 

2*215 

25 0 

1419 


0661 

80 

306') 

33 0 

3186 

215 

1373 

160 

0618 

75 

3003 

32 6 

2136 

210 

1327 

155 

0576 

70 

29'il 


2087 

23 5 

1281 

16 0 

0533 

66 

3rt08 

31 3 

2038 

33 0 

1336 

115 

0191 

60 

2810 


1089 

22 5 

1100 

14 0 

0419 

6 5 

2701 


1941 

22 0 

111') 

13 5 

0107 

30 

2712 

10 0 

1S92 

21 5 

1100 

130 

0366 

45 

2691 

2*15 

1814 

210 

10)5 

12 5 

0321 

10 

2639 

39 0 

1796 

20 5 

1011 

12 0 

0283 

36 

2588 

Jfll 

171b 

20 0 

0966 

115 

0212 

30 

2637 


1701 

19*6 

0922 

no 

0201 

25 

2186 

27 5 

1653 

19*0 

0878 

10 6 

0161 

20 

2436 


1606 

18 5 


10*0 

0120 

1*5 

2385 

26 5 

1559 

18 0 



0080 

10 

2333 

26 0 

1012 

17 6 

0717 

m 

0010 

05 




















869 


TABLE LZXlIo— rmintw^. 

55. Sperific Unvity, etc.| of Praiiic Acid Solutions. (TTre ) 


H|»Qcilir Oravity. 

15)1 1 rntan 
of HUN. 

Bpeufil Oiavitj 

Panciitapro 
ol HL'N. 

SiKKiifio Gnyitys 

rproeutiM 

ofHC^ 

0 9670 

16-0 

09923 

60 

0 9967 

2-6 

9768 

10 6 

99.10 

4-6 

•9970 

2-3 

•9b 15 

9-1 

•9040 

40 

9973 

•21 

9HI0 

90 

9945 

36 

■9974 

2-0 

'OSTO 

75 

99.1-2 

32 

9976 

177 

9S.90 

64 

9968 

30 

997B 

1 6H 

9900 

fih 

9964 

27 

-9979 

1-60 

')9li 

5-5 






ftG Speeihi (havit}, ptc, of Pru<«vir And SoluhonR, ((Iprlach.) 


^ HfiMihG riiavii^ 

Pi>irrntaiH ul 
HON 

SflOilllC GjHTlt\ 

I'pitoDtajo) of 
HClil 

1 0-9988 

1 

0 9895 

6 

9.974 

2 

9869 

7 

' 9958 

1 

9840 

8 

1 9940 

4 

9811 

9 

1 9919 

1 

6 

9781 

10 


57. Specific Gnvity, etc, of Formic And Soliilions at 15" C. (Gcrlnch.) 


bpoulip 

Qnnty 

Pemnlw 

olHOOOH 

bjieoihr 

Giavity. 


R|ieahi 

UiATity. 

Peri'tiiitage 

uinrooH 

SpeoiliL 

Qnvity. 

Peroeutom 

qfilGOOH. 

10026 

1 


8 

1-0025 

.36 

11610 

70 

0060 

2 


9 

1060 



75 

0076 

3 


10 

1146 

16 

1800 

80 

0100 

4 



1340 

60 


85 

0125 

6 

iH 

mm 

1330 



90 

0160 

6 


26 

1420 


2130 

96 

0176 

7 



1616 

6.1 



■ 



_ 1 





voL.n. 


_ 




•J 

K 
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TABLE LXXIIo.— 

69. Dannty, etc., of Acetic Add Bolahone,— eontitmcfl. 
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TABUS LXXIIo.-wmiiM»im2. 

61. Bpacilo Giavitj, etc., of Awnie Acid Holukioiu nt 15* C. (K. Kopp. 


Specifio 

Pori putaf^o 
of 

PeiLOiitage 

of 

SpBClflO 

Percontago 

Psirontain 

of 

AfiePilic 

Fpraantage 

PeicoutRfl 

of 

Grivity. 

AW 

H,A404. 

Qiavity. 

A«|0^ 

H,Aa 04 . 

Giayity. 

Aafi^ 

H^AaQii 

100 

000 


1-46 

40-56 

mil 

1-90 

61-85 

■m 


0>26 

7-71 




95 

63-60 



llO.'i 

■|TF« 

66 



2-00 

65-00 

B 

1 15 

1706 



49 00 

60-40 

05 

66-86 





66 

51-.60 

63-50 

10 

68-10 


26 

30 16 


70 

63-80 

66-40 

15 

70 00 

R 

mSm 

3016 

37-20 

7.'» 

56-00 

09-10 

20 

71-26 

R 

■■ 

33'K.5 

41-70 

80 

68-00 

71-60 

26 

itm 

Rlfli !■ 

40 

37 30 

4604 

86 

60-00 

74-07 

30 

73-86 

91-10 


63. a 


Giavlty. 

Feroontai^ 

of 

Prmillt- 

CK«ol 

HiAW 

iS|KH.‘ifiQ 

Qiavil}. 

Pincentage 

of 

AsO,. 

Penvut 
ago ol 
HjAsO* 

HlHIlfil* 

Gidiitv. 

Pt 11*011 Ugu 
i)J 

ASj 05 « 

Poroentage 

of 

HaAsO^. 

1-0337 

4-06 

3 

1-234-2 

BM 

m 

1.6.330 

44-66 

66 



10 

2840 


85 



60 

■mI 

12-16 

16 

3882 

R$8f!tl 

40 

■ 31 

63 66 

66 

1457 

16-30 

Kfl 

3973 

36-46 

45 

7827 


70 

1882 

20-26 

26 

4017 

40-50 

60 





63. III. (Schiff.) 


fipariflr 

Granty. 

I'troentagB of 

Ptinnta4(oor 

H,AoOi. 

1-734G 

64-6 

67-4 

3973 

38-4 

46 

2360 

34-3 

30 

1606 

18-2 

22- 

1062 

12-2 

16- 

0496 

6-1 

7- 
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TABLE LXXIIa— eontbive^. 

C4. Bpecifio Gravity, etc., of Oxalic Arid Kolulionc at IB* G. (Fmni.) 



PprcoutBiEe of 

fl|io<iric 

Pmmtaite of 

aSpei ific 

PmrnlnKe of 

nA 04 + 2 H,l). 

Uiiivity 


GiA^ity. 

UfiO^ 4 211^ 

(HraTily. 

l'n032 

1 


6 


mm 


3 


7 




3 


H 



012K 

4 


9 



0160 

B 



■ 

■■ 


65. Sperific Gravity, etc., of Oxolir Acid Bolnlionis nt 17**5 C. (Gcrlach.) 


8|»ecibr 

Poii'enldigo uf 

S|i«rifip 

F«*iveuiiif(o ut 

S|N«flihn 

IVri'iMiUgu ul 

GiAvity 

1 

lly(* 04 + 2H,0.I HgCA 

_ L 

Gravity. 

21I«U. 

UJ'fi,. 

Rravily. 

IIAOitiilLO. 

11 , 0 , 04 . 

1 0035 

1 

07142 

1*0310 

6 



10 >7*1420 


1-42M 

0245 

7 

mi 

■iM 

11 

7*8562 

OlOB 

3 

2*1426 

02H0 

R 

5*7136 

0420 

12 

8 5701 

0110 

4 

2*85Gb 

0315 

9 

6*4278 

0455 

13 

9*1285 

0175 

B 









GG. Siicrific Gravity, etc., of Tartaric Arid Sulntiona at 15* 0. (Grrlach.) 
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TABIiR TiXXrio — mitinuhl. 


67. Hpedfir Qravily, etc., of (iliit- Aonl Ho]utiou<i at IR" I', (frorlarh) 


8 p(LlllL» 

Piiipiituje nf 

8|m I ihi 

l\iriiitiij(i if 

Spi 1 ifir 

Prill iitepi of 

(hiivit). 

1 HO 

Ol ivOy 

I'JleOjlllO 

(iinxity. 

1 , 11 , 0 . 111 , 0 . 

1-0074 

2 

1 1060 

2G 

1 2204 

no 

0149 

1 

1162 

28 

2307 

62 

0227 

6 

1241 

30 

-2110 

61 

0309 

8 

13J3 

32 

2611 

66 

0392 

10 

1422 

31 

2627 

58 

0470 

12 

1616 

36 

2738 

60 

0619 

14 

1612 

38 

2S19 

62 

0632 

16 

1709 

10 

2960 

64 

0718 

18 

1811 

42 

3071 

66 

OSO,") 

20 

1899 

44 

3076 

661 

0889 

22 

1998 

46 



0972 

24 

2103 

48 




Gs Rptiihe firavity, etc., of Tannir Ami Solutions at 15* C (Tiammer.) 


S)t| 1 ill 
(iiHvily 

IV1111 ta^'i 111 

111111111 

Sjifi ilii 
( luvil) 

iVi(’cii(ij;i of 

1 iiiiiiii 

H|ieriiK 

(Siavity. 

Fill intake of 
lainiiii 

Spin ifii 

Qi iilty. 

]VifCulifp>ol 

Taiiuin 

c„u„o,. 

1 OHIO 

J-O 

1 OOM 

21 

1-UI34 

.11 

i 0164 

4-1 

(ion 

11 

OO^h 

22 

0128 

3 2 

0168 

42 

00(8 

] 2 

0092 

23 

01.12 

3 3 

0172 

43 

0O.'j2 

I .1 

0096 

2 4 

01.16 

14 

0176 

1-4 

00.6b 

14 

0100 

-2 6 

0140 

36 

0180 

4.6 

UObO 

' l.'i 

0104 

2 6 

0141 

.1-6 

0181 

46 

00(4 

1 6 

0108 

27 

0118 

.1-7 

0188 

47 

001)8 

1 7 

0112 

28 

0162 

J8 

0192 

48 

0072 

18 

0116 

2 9 

0166 

jy 

019(i 

49 

007(1 

lO 

0120 

JO 

0160 

10 

0300 

60 

0080 

20 








69. SpLcific (iiarity, etc,, of ^minonmiu Chloiide Snliitions at 15" C. (Gcilauh.) 


Hpidlir 
III II ity 

1 00JIG 
0U6‘i2 
0094K 
01264 
OIRMO 
01680 
02180 
02461 
02781 


Pci PI ntaini 
ol NH 4 UI 

1 

2 

3 

t 

n 

G 

7 

6 

D 


S]N-Plliu 

Gievity. 

l-030hl 

0.3370 

03666 

08917 

04.826 

04621 

04605 

06066 

06367 


Pen entii,;i 
ol HII 4 CI 


10 

11 

12 

13 

14 
16 
16 

17 

18 


Spieiflo 

Orivity. 

1 06618 
06929 
06201 
06179 
06764 
07029 
07301 
07676 
07G6S 


PeKOuta)^ 
ot NH4C] 

19 

20 
21 
22 
23 
21 
26 
2G 

26 297 
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TABLE LXXUa-nmMMMl. 

70. SpMifir Ghrsvity, eto., of Ammoidnin (Biloride Holntioni »t 10* C, (Rohiff) 


SpMiGo 

Fwrralac* 

Hperiflc 

Pnowtan 

utini4a 

Bpeoilio 

Perranbiia 

Siiwiflr 

r«ici>nto 

ofNH 40 

Giarity. 

orNHiOL 

Oiavity. 

Ufftvitj 

ofNHiCI. 

Qravity. 

1-0029 

1 

1 0263 

9 

1-0195 

17 

10714 

25 

0050 

2 

0293 

10 

0633 

18 

0741 

26 

0087 

3 

0322 

11 

0551 

19 

0768 

27 

0116 

4 

0351 

12 

0579 

20 

0791 

28 

0145 

6 

03h0 . 

1 

OCOG 

21 

0820 

29 

0174 

6 

0109 

14 

Ub33 

2i 

0846 

30 

0203 

7 

0438 

13 

0660 

23 



0233 

8 

0467 

16 

0687 

24 
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TABLE LXXIIOi* 'fontiimei, 

73. Spedfie Onvity, nte., of Sodium CUonde Holnliono al 20* C (SchiJI) 


flp. Gr. 

Pot. ul 
Nadi 

Bp Gi. 

Tot Ilf 
Nad. 

hp. nr 

Pri. of 
NaCI. 

H]!. Ur. 

I’ot uf 
NaOl 

Hp. Oi. 

Vi\ of 
Nifl 

1-0066 

1 

1-0483 

7 

1-0934 

13 

1-1408 

19 

1-190G 

26 

0133 

2 

0666 

8 

1012 

14 

1190 

20 

1990 

26 

0201 

3 

0630 

9 

10.00 

16 

1672 

21 

207:) 1 

1 27 

0270 

4 

0706 

10 

1168 

16 

1666 

22 



0340 

6 

0781 

11 

1247 

17 

17.38 

23 



0411 

6 

0867 

12 

1327 

1 

18 

1 

1822 ' 

' 24 




74 Spcalic (rTBVity at O' r. and Muximiim Uoiihity 76. KohlHiiirli |>i\as the 

of NaCl Knlutiiiiis, (lkn'4t‘lU) following fur NiiCl Siiliitiuui 

.It IS C 




TiuiipomtaTL at 
aliioliHolntioii 
atlduii M.I 11 
mum 




Peutiil 
ol NaCl 

Sp (It oi 
HoLulion aL 

0‘ ( 

Maximum 

Denuly 


PlllllUllf'l 

orNaa 

Sp Ul, of 








0 

0,6 

I 

0 

3 

4 

6 

1 000000 
003926 
007634 
016.366 
023630 
0.30669 
045976 

+ i' 

+ 3 
+ 1 77 
- 0 68 

- 3--24 

- 6-63 
-1107 

1 000130 
U039SS 
007666 
015,367 
023683 
030H90 
016962 


6 

10 

1.3 

20 

26 

26 

26 4 

1 0346 
0707 
1087 
1477 
189S 
1982 
2011 


76. H|ieriiic Gravity, etc, of Potobsiiim C'hloiido Solutions at 16* 0. (Gerlacli.) 


Bpudflo 

Pamiitain) 

Biieciiir 

riiiBiitatfo 


PlikiiIa^i 

Qnvity. 

of KOI. 

Uiaiily. 

oi kl'l. 

UiaviLy. 

nt KOI 

1 00660 

1 

1-06680 

10 

1 12179 

18 

01300 

2 


11 

12849 

19 


3 


12 


20 


4 


13 

14348 

21 


6 


14 

16068 

22 

03916 

6 


15 

16828 

23 


7 


16 

16668 

24 


6 

11465 

17 

17234 

24-9 

06914 

9 
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TABLE LXXtljr.— 

77. Specific Orarity, etc., of PotoMdoia Ohlonilc Snlutiona at 17**6 0. (Scliill.) 


fiprrifio 

Onyity. 

ranoiitw 
of KCl. 

Siterific 

Hiavity. 

IVreeiitage 
uf Kfl. 

8|)ei ilii 
Ura\ii> 

I’PI L Pllt ISO 
ol KI 1 

1-0062 

1 

10686 

9 

1-1162 

17 

0126 

2 

0666 

10 

1225 

18 

0189 

3 

0726 

11 

1298 

19 

0264 

4 

0796 

12 

1372 

20 

0319 

6 

0866 

13 

1416 

21 

0386 

6 

0937 

14 

1621 

22 

0461 

7 

1008 

16 

1597 

23 

0518 

8 

1080 

16 

1673 

26 


7H. SoUrauBch glTec the following for K(U Solutions at 1R* C. j 


PercenL of K01.| Spccifii Uravity. 

Pei rent of KCt 

Sjierilii RiiiityJ 

6 


20 

1 1335 

10 

0638 

25 

1408 

16 

0978 




79. Specific Gravity, ctr., of Buhidinm i'hloridp Solnliojia, (Tammann ) 


S|iei-ihr 
(im ity. 

■ 1 

l’( n piifngi of 
lihCh 

Wt. or RliGl to 

or Water. 

1-1066 

11-611 ! 

— - 

1 13-14 

2156 

20 569 

25-88 

2675 

24 881 

33-13 
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TABLE LXXIIo.— nmimwd, 

80. Spoeitic fJiavity, «tc., of Mafpiuaum (^iloiiilo Boliiiioiu at 2-1’ C. (RrhifT.) 


Apeiifip Oiavity. 

IVn'iiiitni^ of 
MkCIj I 81IA 

iVrri^iitiife nf 
MRf’l, 

1 

S|Mnili( Gravity 

. 

rnieiitaj^ of 
MkCI^ h6ilBO. 

MkOI, 

i-oona 

2 

0 636 

1-1510 

42 

19-656 

013B 

4 

1-872 

1608 

44 

20-592 

0207 

6 

2-H08 

1677 

46 

21-528 

0276 

8 

3-744 

1756 

48 

22-164 

0345 

10 

4-G80 

1836 

60 

23 40U 

0416 

12 

6-616 

1018 

6-2 

24 336 

04Hri 

14 

6-562 

2000 

54 

25 272 

orirtfi 

16 

7-188 

2083 

56 

26 208 

0627 

Ih 

8-424 

2167 

58 

27-144 

06!IH 

20 

0-360 

2262 

60 

28 080 

0770 

22 

10-296 

2338 

62 

29 016 

OH 42 

24 

11-232 

2426 

61 

29-962 

0U15 

26 

12-168 

2613 

66 

30 888 

OUhh 

2H 

13-104 

2602 

68 

31 821 

I0G2 

30 

U-040 

2692 

70 

32-760 

1137 

32 

14 976 

2783 

72 

33-696 

1212 

34 

16 912 

2876 

71 

31-632 

1288 

36 

16-818 

2968 

76 

33-668 

1364 

38 

17-781 

3063 

78 

36 604 

1441 

40 

18 720 

3169 

80 

37-440 


HI. Kpecilir UraTity, nlr., uf Ma);ncfriam rhloride Bolutioiu at IR* C. ((lerliusb.) 


S|I Oi 

W 1. nf 

Sp. Or. 

l’< 1. ot 
MsOI, 

8p Gi. 

PiUiif 

MkCI,. 

8|). Ui. 

Frt rif 
M*Clj. 

Sp. Oi. 

INit of 

UgOI^ 

1-00844 

1 

1-06844 

8 

1-13106 

15 

mm 



29 

01689 

2 

07718 

9 

14045 

16 


23 


30 

02633 


0H692 

10 

14984 

17 

21750 

34 

29029 

31 


1 4 


11 

16922 

18 

22737 

35 

30121 

32 

BR 

1 » 


12 

16861 

19 

33777 

26 

31213 

33 


■■ 


IS 

17800 


24817 

27 


34 

mSm 

7 

12203 

14 

18787 


25867 

28 

33397 

36 
















TABLE TiXXIIo. ^eonMmml. 

B2. Denaty, etc., of Ma(meBium Chloride Solutiona at 14* 0, (Ondemana) 
Water at U* U,-0-9993. 


Hnaofic rpmntuv of Fomntun of 
(JiETiU. M|tClt-l-<HyO. MgCl, 


8liii<ifio 

Onntf. 


1-0033 

0073 

0113 

0154 

0194 

0234 

0274 

0314 

OSTiD 

0395 

0435 

0476 

0517 

0568 

0599 

0641 

0682 

0724 

0765 

0807 

0849 

0891 

0933 

0976 





0-4687 

0-9375 

1-4062 

1- 8750 

2- 3437 

2- 81-iD 

3- 2812 

3- 7499 

4- 2187 

4- 6874 

5- 1562 
5 6249 

6- 0937 

6- 5624 

7- 0312 
7-4999 

7- 9686 

8- 4374 

8- 9061 

9- 3749 
9-8436 

10 3124 

10- 7811 

11- 2499 



Kuhlraiuch gives the following for solutious of .Mg<'4 at IH* . - 
6/, MgCl, sp. gr. 1-0416; 10% MgCL sp. gr. 1-0869. 20% MgfT,. »p. gr. 1-1764 j 
30% MgC4, sp. gr. l-37f9; 34% MgCl, ep. gr. 1-3210. 

83. nperilic Uravity, etc., of Caleiuiii Chloride Solutions at 15* C. (Oeilach.) 


ParrPDt, uf 

Specific 

Fen eut. of 

CiOlr 

Grevity. 

CtClr 

11 

1-19251 

21 

12 

20279 

22 

13 

21308 

23 

14 

22336 

24 

15 

23365 

25 

16 

24460 

26 

17 

25536 

27 

18 

26619 

26 

19 

27704 


20 

26789 

so 


1-29917 

31045 

32174 

33302 

34430 

35610 

36790 

37970 

39160 

40330 
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TABLiE I^XXUOi—cMftMVftl. 

84. Bpeoiito Onvity, etc., of Gsidnm Chloride Solutione at lB'-3 (7. (Sehiff.) 


8|ieeUlo Fomntin of Pmanti|(a of Hpraihis J’mnitan) al ranontun of 
OtBTlty. anrity. UaCt,+611^0. CaOI|. 



0-607 

1- 014 
1-621 

2- 028 

2- 634 

3- 041 
.3-648 

4- 066 
4-562 

6-068 
6 676 
6-0H2 

6- 587 

7- on6 

7- COl 
H 107 

8- Gll 
6121 

9- 626 

10-136 

10- 613 

11- 150 

11- 067 

12- 161 
12 070 
1.1-177 

13- 084 

14- 191 
14-698 
16-204 
16-711 
16-218 

16- 725 

17- J,12 
17-738 



66. Kohliaoeoh girea Qip lollowing for CaClj Holiitioiu at 18* C. 
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TATTLE LXXTIc 

86. Speriiifl Gfftvity, ate., of Strantinm Clilorida SolutioDa at IB* C. (Owladi.) 


S^iBiO Qisntr. 

PawMft . 

arSalt lofU 

M}], arajf«H,0| 


I^MetllaQm1t]r. 


PMOWt 

ofSdfc 


BiMrillt Oravity. 


8iCI| SrC9,+c 


!27U8ji 

3S36J 

29642 

30920 

.32199 

33573 

34!l5l 

36327 


Ptneatige 

offlidr 

Sp Gr 

IVirflliagH 
ul hrUI, 

8p. Gr. 

Pmintigp 

ofSiUI,. 

Sp Cti. 

6 

1-0443 

16 

M466 

22 

1-2269 

10 

0932 

20 

2033 
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TABLE LXX.II 0 .— 

88. BpwiAo Onvi^, etc., nf Barims Chlmiie Solntioiu al 81**6 C. (Sohiff.) 


Spwifle 

Omvity, 

Parcmten of 
RoOlftaUdO. 

PercvnteOfi or 

BporiAo 

GiATily. 

1 

Feiyentiw of 
HaOI,+31I/} 

PenentORoof 

B«ri, 

1*0073 

1 

0*853 

1*1302 

16 

13*641 

0147 

2 

1*706 

1394 

17 

14*490 

0232 

3 

3*058 

1488 

18 

15-346 

039H 

1 

3 410 

1584 

19 

16*199 

i);(74 

f) 

1*363 

1683 

20 

17*061 

045*.* 

0 

5*115 

1783 

2i 

17*904 

0530 

' 7 

5 968 

IbKl 

22 

18*766 

OfilO 

8 

6 831 

1986 

23 

19 609 

Ofitl'J 

9 

7 •673 

3090 

24 

20*101 

077(1 

10 

8*526 

2197 

25 

21-314 

(IhOl 

1 11 

9 .179 

3304 1 

26 

33*16(1 , 

(i'll 7 

13 

10 3.11 

3113 

37 

2.3*019 

I0.H 

13 

11 OM 

3.03.) 

38 

2.3*871 

1133 

11 

11 'l.'tt: 

36.36 

39 

24 734 1 

1311 

15 

1J 789 

3750 

30 ' 

35 577 1 


8*J Specilic (iiavity, ntc., of Itarium ChlDiulo Solutiout. at 15° C. ((Torlocli) 


h)i Hi. 

I’trocnt. 

olHain, 

Hp Gr. 

Per(M 111. 
of Haf Jly 

H|i, Gr 

Peiront. 

oriiaOl, 

A|i Ri. 

IVrcpnt. 
of BhI^i 

A|i. Oi 

PBironti 

orBidfl. 

1 

1 00917 

1 

1 *(16660 

6 

1*1057(1 

11 

1 15999 

16 

121893 

1 21 

01834 

1 3 

06551 j 

1 7 

11013 1 

1 13 

171.53 

' 17 

23173 

' 22 

03750 

3 

07538 

h 

12711 ' 

' 13 

1830.') 

18 

3445.3 

23 

U3667 

, 4 

0852.3 1 

1 9 

13778 

14 

lOl'iS 

1 19 

35736 

21 

04584 

1 

' 6 

09508 

1 

10 

1 

11816 

15 

1 

30611 

20 

1 

*37017 

25 

1 


90. KohlraUBoh givoB the folloa'ing for 1>ai Ij Soluliniib at 18' U 


Farratag. 

Sppiiho 

ornoii^ 

Gitrily. 

5 

1*0445 

10 

0939 

15 

1473 

20 

2047 

24 

2559 
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TABLE LXXIIc.—nmfitntinl. 


9J. R]woifio Gnvity, etc., of Aluminium Lliloride SdutiiniB at 15' C (Gnrlooh.) 


8|wciAo 

Giavit> 

PcrunU^p 
of AlgOIf 

Specific 

Qra\ity. 

Pfrcniilitfe 

ofAI/la 

• 

H|>enhL* 

lliavity 

FerctnUffe 
ol Al^g 

Spoiific 

Qnvit\. 

PeiPenUge 
ol Alal% 

1-00721 

1 

108902 

12 

1 17953 

23 

1 28080 

34 

01143 

2 

09684 

13 

18815 

24 

29046 

35 

02164 

3 

10466 

11 

1967C 

25 

30066 

36 

02885 

4 

11248 

15 

30.'’>84 

26 

31086 

37 

0.9603 

5 

1207J 

16 

21193 


32106 

38 

04353 

6 

12897 j 

17 

22106 

1 

28 

33126 

39 

05099 

7 

13721 

18 

23310 

29 

3414() 

40 

0584A 

S 

11.H6 

19 

21219 

30 

36224 1 

41 

0(1.991 

9 

16370 

20 

26164 

31 

35359 ' 

41126 

07837 

10 

16231 

21 

26119 

32 

1 


081 iO 

11 

17092 

22 

27115 

33 

1 



92 Sppciflc Gravity, otc, of Mangan pfan r^hloiide 8olation<9 at ] 5 C (Cktrlach) 


Per ceil tage of 
('onipoiiDd. 

Spulhc Giavit^ 
lorn spondine to 

Mill 1. \ iHfi 

Spoubc QiA\ity 
conoapoiidina to 
MnCl, 

s 

1-0JH6 

1045 

10 

067 

091 

15 

086 

138 

20 

lie 

189 

25 

147 

245 

80 

180 

3U6 

85 

214 

372 

40 

250 

443 

45 

290 

1 614 

50 

331 


55 

375 


60 

419 


65 

*463 


70 

608 
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TABLE LXXlIo.— eoniinued, 

9S. Specific Gravity, etc., of Ferric Chloride Bolulioim at 17**5 C. (Franz.) 

—" ” ■ 11 w —... —_ ■ . —- -I 


Speoific 

Onrily. 

Fmoitan 
of FtyOl,. 

Spedfio 

Onrity. 

Perrentaoe 

ofFe,G]«. 

SpRClfic 

Qranty. 

Poraantagp 
of FejOlg. 

Specific 

Gravity. 

PeicentBge 
of FeoCIft 

10073 

1 

1-1207 

17 

1-2883 ' 

33 

1-4742 

49 

0146 

2 

1378 

18 

2988 

34 

4867 

50 

0210 

3 

1458 

19 

3093 

35 

5010 

61 

0202 

4 

1642 

20 

3199 

36 

6153 

52 

03G5 

5 

1644 

31 

3306 

37 

5296 

63 

0439 

6 

1746 

22 

3411 

38 

5439 

54 

0613 

7 

1848 

23 

3617 

39 

5582 

55 

0BH7 

8 

1950 

2i 

3622 

40 

6729 

56 

0961 

9 

2062 

23 

3746 

41 

5876 

57 

0734 

10 

2155 

26 

3H70 

42 

6023 

58 

0814 

11 

225S 

27 

3994 

43 

6170 

59 

0K04 

111 

2365 

2^ 

tllH 

41 

6317 

60 

0974 

13 

2461 

29 

4242 

45 



1034 

14 

250^ 

30 

1367 

46 



1134 

15 

2673 

31 

U92 

47 



1215 

16 

2778 

32 

4617 

18 



94. i 

S|KMiJti ilMvily, of Finnic Chloriih* Solutionq at 17* 

‘5 C. (Ilat^pr.) 

R|ii 1 ilii' 

Pun 

hiirnfir 

pi ii 4 ii(ar;u 

Spin 111 

PiTLenlacf* 

Spccilir 

Pf'Kil'nlQgO 

OiAvity. 

olK-.f'l, 

Gia\it\ 

oi fi n,. 




uf Ki^CI, 

1 OOh 

1 

1 MU 

Ifi 

1 31) ( 

31 

1*494 

46 

016 

13 

i.iu 

17 

nif, 

32 

507 

47 

025 

3 

KiO 

18 

32 S 

33 

520 

48 


i 

170 

1!) 

340 

31 

533 

49 

042 

r> 

180 

20 

332 

3f> 

547 

50 

051 

n 

191 

21 

391 

36 

560 

51 

060 

7 

202 

22 

376 

37 

573 

52 

060 

rt 

312 

23 

300 

38 

587 

53 

07R 

9 

233 

24 

103 

39 

GOO 

54 

087 

10 

234 

2."p 

iin 

40 

612 

55 

095 

11 

346 

26 

428 

41 

624 

56 

104 

12 

2.50 

27 

411 

12 

636 

67 

113 

13 

268 

2.'' 

451 

43 

618 

66 

123 

14 

280 

L»9 

169 

14 

659 

59 

131 

-in 

2^2 

31) 

481 

4f> 

070 

60 


95. Speciilc Gravity, vii\, of Fomr Chlu iu le So lu tioiiH, (Hcluilt o nd Tiwl^h.) 


pDirantaire 
of FOgCl,. 


Spol'ifip Gravily at 


4"-8 (' 

9“-7 0. 

14“ e V 

IF-TC. 

2-70 



1-0221 


4-65 



0382 


10-46 


1-0930 


1-0901 

16-79 

1631 

1621 


1491 

22-54 


2129 



24-60 

2361 

3331 

2318 


33-25 

3381 

3359 

3339 


36-96 


3847 

3824 


41-00 

1413 

4387 

4361 

4335 

49-61 

5609 

5575 

5510 

5497 _ 
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TABLE LXXITc.— 

96. Upeeifio Gnvitj, etc., of Cobalt Cblondo (and of Nickol Ghlonde) 
Solutioiia at 17**0 C. (Fnua.) 


Guvity. 

I’niWitagB 
of ('oUl, or 
NiCI, 

A|m)oi1io 

Ouvity. 

1*0099 

1 


0]»S 


0K95 




0396 


1112 

04% 

5 

122H 

OriOa 


1344 

0690 

H 



PprcenUgu 
of GoTjL or 
NiCl, 

d|Mfihc 

liUVlt}. 

Poru^ntRge 
of CoCl| or 
NiCl, 

tHpocitir 

Giuvit} 

pDirontagi* 
of OoGli or 
NiOli 

K 


11 

■fin 

20 

9 

1379 

in 


21 


1711 

16 

2547 

22 

11 

lb41 

1 17 

269H 

23 

12 


1 18 

2849 

21 

13 

2110 

.9 

3002 

25 


97 SiH‘ufac Gravity, Plr., of Cupric Chlonde Bolutionii at 17''3 C. (Fran/) 


S|Mrihr 

Giabity. 

I'l ireiiiRg^ 

Ilf GiiGL 

hfHLihl 

Giant} 

pci eviltagi» 
of Cul 1|| 

Hltcnfn 

Giavity. 

rrriiiita|>i 
111 Cul'lj 

Hpi PiliP 

fii inly 

1 1'nil Bill afjV 

iifUuOl, 

1 0091 

1 

1 1049 

11 

1*2362 

21 

1*3784 

31 

0182 

2 

1178 

12 

3501 

22 

3950 

32 

0273 

3 

1307 

13 

2640 

23 

4116 

33 

0364 

4 

1436 

14 

2779 

24 

4287 

31 

04-)5 

5 

1566 

16 

2918 

25 

4147 

.35 

0r48 

6 

1696 

16 

SOfih 

26 

4616 

36 

0641 

7 

1827 

17 

3198 

27 

1782 

37 

0734 

8 

1958 

18 

3338 

28 

4949 

38 

0827 

9 

2089 

19 

3478 

29 

6116 

39 

0920 

10 

2223 

20 

3618 

30 

5284 

40 

98. 

Specific Gravity, etc., of /me Olilonilr iSoluiiniiH at U, (Krcmcie.) 

SfKLihr 
C<ia\ity. 1 

pQKOIltigO 
ot 'Ani\ 

S[iir(fi( 

Giiiut), 

PiKenta^p 
oi ynf'l 

Hpocilic 

Giavity. 

l'l>|l'l•l]1a|^ 
III KiiHj. 

iSprcifi 

Oianty 

I'll lIltdKU 
vl Zii( l| 


1 

1*146 

16 

m!n 

31 

1*.-)00 

46 


2 

155 

17 

mSm 

32 

518 

47 


3 

165 

18 

W 

33 

633 

48 

037 

1 


19 

310 

31 


49 


5 

IHC 


3.02 

3.5 

BuB 

MB 

033 

6 

196 

21 

366 

36 



063 

7 


22 


37 

600 

62 

072 

h 


23 


38 

616 

63 

082 

9 

228 

24 


30 

631 

54 

091 

10 

238 

26 

420 

40 

6.00 

65 

100 

11 

249 

26 

432 

41 

669 

66 

110 

12 

260 

27 

116 

42 

686 

67 

120 

13 


28 

460 

43 

704 

58 

128 

14 


29 

173 

41 

724 

69 

137 

15 


SO 

488 

45 

740 

60 



























fi87 


TA11LE LXXIIoi— nmtinwd, 

99. Specific Grayity, etc., of Cadmium Uhlonde Solutions at 19' 5 U. 
(Knmon and Clerlach) 


Hpocilic GniTity. 

Pirumt CilOj, 

fijMiifip Giailiy 

Peirrut, CtlGlg. 

lOlR 

5 

1-472 

40 


10 

6:i6 

.RO 

195 

30 

090 

GO 

321 

30 




]()U Siiprific (fTavity, otr, of StaiiiinuB Chloride Solutione at 10* (' ((rerlw li) 


S]itcihi 

Pcicentaj^ ot 

Hfjfi this 

Ft iifiilftKi-' 


I'uii antui nl 

(iiavit>. 

“ 

Sul ijfaiijO 

Quvil> 

SuLIb t 

Gni\ity. 

Siil'4 \ 

1-007 

J 

1-303 

27 

1481 

53 

013 

3 

212 

38 

497 

54 

030 

3 

321 

29 

5106 

55 

0J6 

i 

3300 

30 

535 

5b 

0331 

5 

340 

31 

539 

57 

040 

(S 

349 

32 

554 

58 

047 

7 

259 

33 

568 

69 

0D4 

8 

268 

34 

5833 

60 

061 

9 

2779 

36 

598 

61 

06M1 

10 

288 

36 

613 

62 

076 

11 

299 

37 

629 

63 

003 

12 

309 

38 

bl4 

64 


13 

319 

39 

0598 

65 

097 

14 

3298 

40 

677 

66 


10 

311 

41 

694 

07 

113 

16 

353 

43 

711 

68 

131 

17 

363 

43 

738 

09 

138 

18 

374 

44 

7462 

70 

130 

19 

3860 

15 

764 

71 

1442 

30 

397 

46 

783 

72 

163 

31 

409 

47 

802 

73 

161 

32 

431 

48 

821 

71 

169 

33 

133 

49 



177 

24 

4451 

50 

810 

75 

1855 

35 

IRK 

1 61 



194 

36 

471 

52 
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TABLE LXXTlc.— tmtimed. 


101. Specific Gravity, etc., of Stannio Chloride Solntioiie at 10" C. (Oerlach.) 


H 

PerrentAgp of 
SiiUl4+6Ef,0. 

Sfifnlic 

Giavify. 

PoirentA^ of 
S 11 CI 44 SHyO* 

8|KTthO 

I*iineDlN|;e of 

SuOh < 51T^ 

1006 

1 

1-218 

33 


66 

012 

3 

2268 

34 


CG 


3 

233 

36 


67 

024 

4 

242 

36 


68 


B 

250 

37 

575 

CD 

036 

6 

269 

38 

5S73 

70 


7 

267 


601 

71 

04B 

8 

2755 

40 

G14 

72 

053 

9 

284 

41 

627 

73 



203 

42 

641 

71 


11 

302 

43 

6543 

75 

072 

12 

310 

41 

669 

76 

078 

13 

3193 

45 

683 

77 

081 

11 

329 

46 

698 

7 ^ 


15 

338 

47 

712 

79 

097 

16 

347 

48 

7271 

80 

101 

17 

357 

49 

743 

81 


18 

3661 

50 

759 

82 

117 

19 

376 

51 

776 

83 

12.)6 


3S6 

h2 

791 

84 

130 

21 

396 


8067 

85 

137 

22 

406 

54 

821 

86 

141 

23 

4151 

53 

842 

87 

161 

24 

426 

56 

859 

68 

1561 

25 

437 

57 

876 

89 

16.*) 

26 

447 

58 

8939 

90 

173 

27 

458 

59 



ISO 

28 

4684 

60 

932 

92 

187 

29 

480 

61 


93 

1947 

30 

491 

62 

969 

94 


31 

503 

63 



210 

32 

514 

04 

9881 

95 


9S 
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TABLE LXXlIo .—rtmfinwtt 


102. Dflntdiy, etc,, of Minnuru* ("hloriilB Bohihoim at 30^ C, (Rchniilnr, olr ) 


SpHilir 

Poireut of 

H|koiifin 

IVirirnt of 

»SlN>«l[lC 

Peicoiit of 

Hliecilir 

1*1 II put ot 

Guilty. 

Hull. 

Uiaiity 

iigm. 

Gtttvii) 

DkUI. 

Gmity 

Hr) Ij 

i-Qon 

1 

1 uni 

5 

10710 

h 

M0:i6 

11 

014f) 

2 

o:>07 

6 

0810 

9 

113 

J2 

0:i36 

3 

0GI5 

7 

096 

10 

127 

13 

0323 

4 








10*1 SperiHc Giavity, ntc, of PlaUnic Chloride Solutions (J’nM lit) 



Pint LnLiif;p 

S|NLlil 0 

Pinontftc^ 

Hlkprific 

PerTLiitAKi 

Sppiilir 

■ 

1*1 icrnliRr 

Crrai ity 

ul Pll’l 4 

111 l\lt> 

of l*l( I, 

Qiavity 

ol Ptl'lt 

(iia\it\ 

uf Pit I 4 

1 00 !) 

1 

1111 

14 

1 316 

27 

1-516 

40 

OIS 

j 

163 

16 

330 

2 H 

riOb 

11 

027 


lOI 

16 

316 

29 

691 

42 

030 

\ 

170 

17 

302 

30 

615 

41 

046 

3 

IH 8 

IK 

387 

31 

611 

41 

ORIi 

(i 

201 

' 19 

396 

32 

666 

45 

Otili 

7 

211 

20 

413 

33 

688 

46 1 

076 1 

1 h 

227 

21 

431 

34 

712 

47 

0 t >6 

0 

242 

1 22 

460 

36 

736 

18 

, i)')7 ' 

‘ 10 

26b 

23 

409 

•lb 

760 

49 


11 

270 

21 

18h 

37 

785 


110 

12 

28'1 

25 


3^* 



130 

13 


20 

623 

39 




104. Spooifir Gravity, eU'., of Solutions of firomidcB of various Metals at D" 5 i\ 

(Xromers.) 


Spec ihG OiETity fni AolutioiiJi of 


Si 


- — 

- --- 

-- 

— 

-- 

— 

- 

— 

h 

LU5r. 

NaBi. 

KHi. 

MgBr» 

GaBij. 

81 Br,. 

BaBi) 

ZiiBi. 

Cdliij 

6 

1036 

1040 

1-037 

1043 

1041 

1-046 

1-046 


1013 

10 

072 

OHO 

076 


089 

091 

092 



16 

113 

125 

116 



146 

144 

146 

111 

20 

166 

174 

169 

Bfil 

194 

204 

201 

204 

199 

26 

204 

226 


maSm 

262 

266 

262 

i jfl 

260 

30 

264 

281 

266 

310 

316 

332 

329 


3-26 

36 

309 

344 

309 

377 

386 

410 

405 



40 

368 

110 


161 

161 

492 

485 

i7r> 

4S1 

46 

432 

483 

432 

636 

519 

690 

680 


678 

mm 

600 

666 


626 

611 

694 

686 

660 

6bU 


680 






800 

766 


m 








876 

















Kolilnuadi KiTes t)ie folluwiug niimb«TB at IB* C. - 

Fur im,l. 10%38p. (^r 106S2, 20%sl 1397, 30%^12360, 40%»1‘3260; 
60%«1 4116 

For KI, B%-10363, 10%«l-0762, 20%*1-1679, 30%a:l-373, 40 % 3 e 1 S 906 ; 
546, 66%-l'<i30 
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TABLE TjXXTIo.— ro9if<nii0(7, 

107 Bpfciflc Oruviby, oir.) of Potaanum Tmlide Bolutions ut 21* C. (Schiff) 


Pi'rrouUyBl Apofibc |peropntngi flptirihr PeiDrniai;4) Bpeoibi IViLenUM Sueuflo 
ot Kl. QiavU}, ot Kl. Gravity. of KL Giavity. 


149B2 
5142 
5306 
6471 
6610 
66 JO 
6984 
6163 
6343 
652H 
6717 

coil 

7109 

7311 

7617 



108 Kpei ifie Gravity, (to, of Iodide 

Solutions at 18" U (Kolilrimh) 


riniiiti^re SlKnfii I IVirLiituff Siimihi 


109 Kjieiiiir Gravity, eic., 
of i^oiissmm ryanule Sulu 
lions dt i;r r (Kolilraustli ) 


S|Hiihi 
liiauiv 


Pi lit II 
ul KPN. 


110 ^^peuifio Uraiity, etr, of PoU'iaium Foirocyannle Kolutionb at T) J' (^ibiff) 


riueiitage of 


'K,Fi(ON)oI3U.O 


8 |ief ihi 
(iiavity 


I'eireutage of 


h4n(LN)„ * IJl^n K4F(((N 




































TABIK LXXna--MttMiMil. 

111. Spedfio (Imvitf, of Ffttaitfu]ii, Fonieyiuido HolntiiMi *t 18* C. (Sohiff,) 


l*enmtBi(eof 

Specific 

PcroPUti^Bof 

SfMK'ifie 

rerre&tmof 

SpceUe 

K.KeyfCNto 

Uranty. 

K.Fi^CNl„. 

Unrily. 


Omiity, 

1 

10051 

11 

10595 

21 

11302 

0 

0103 

12 

0653 

23 

1266 

3 

0155 

13 

0712 

23 

1331 

4 

0208 

14 

0771 

2t 

1.396 

5 

0261 

iri 

0^»l 

26 

1462 

® 1 

0315 1 

16 

0801 

26 


7 

0370 

17 , 

OO.'j'J 

27 

1696 1 

8 

0426 

18 

iOll 

3^* 

1664 

!» 

04^3 

18 1 

1070 

25) 

1732 

10 

uri.ts 

au 1 
1 

11 JO 

30 

1^03 1 


112. Rpcilic Gravify, etc., of Ammonium Nitiate Solution^ at 17**5 0. ((SptIiioIi ) 


Hpeiilir 1 

Pent 4)1 

8|H.rMhi 

Piirinli^rc oi 

Hpi Cl lie 

Pcrconta^c nf 

1 

MI|\0 

Giuitr. 

NlliXO, 


KH4Ktj, 

1*0042 1 

1 

1 0995 , 

*23 

r‘204.5 

1.1 

0085 

•I 

1040 

24 

2U9C 

46 

0127 

3 

lOhO 


2147 

47 

(M70 

4 

II SO 

26 

ai9s 


i)'2\2 

5 

1175 

27 

2249 

4‘) 

o-2.')r) 

6 

1220 


2300 

50 

0297 

7 

126.) 

29 

2353 

51 

0.340 

8 

1310 

30 

2107 

62 

0383 

9 

1358 

:JJ 

2460 

5.3 

01*2:i 

10 

1106 

:i2 

2514 

54 

0168 ! 

! H 

1454 ' 

33 

2507 

55 

0512 

1 

1.502 ' 

' 34 

2621 

56 

0501 I 

' 13 

1550 

.15 

2674 

57 

0599 

14 

1598 

36 

2728 

58 

0642 

15 

1646 

37 

2781 

59 

0686 

1C 

1694 

38 

2836 

60 

0729 

17 

1742 

39 

2888 

61 

0779 

18 

1790 

40 

2942 

G2 

0816 

19 

1841 

41 

3005 

63 

0860 

20 

1892 

42 

3069 

64 

0905 

21 

1013 

43 



0950 

— ^ 

22 

1994 

44 
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TABLE LXlllo.— 

119. Bpeeifio Gnidtj, ete., of lithiuiii Niteate SoIutionB at 19'’S G. (Ennma.) 


SpaeiOo 

Perfentigo of 

fipacfile 

PeroentaAe o1 

Gmvity. 


Qn^ty. 

LiNCV 

1-069 

12-7 

1-245 

54-8 

077 

14’2 

265 

67-5 

134 

26-4 

315 

77-4 

197 

41-8 

819 

79-4 


Hi Spvniir liidvity, otc., of Nwlinm Nitrate Si)1utioiiR at 2U‘ 2 C. (Srhi/f.) 


iS)H( llJl 
^*1 HI lit 


SpUlill 
(■1 l\ll} 

PonoiilHfO' 

S|Mtilir 

Vm oiiUfft 

Spf oitii* 
Iriavily. 

Ppn oiihi^ 

1 III N iNO, 

1 III 

(!ia\itv 

III NiNC>, 

Dl N.iNO 

1 UUli'i 

1 

1 U9ii2 

i II 

1 1987 

;i7 

1 315.1 

4U 

01.(1 


103.1 

jfi 

21)70 


sVjnB 

41 

0197 

3 

II09 

16 

21.11 

29 

3;i,i5 

42 

0261 

1 1 

1184 

17 

2-239 

30 

.3466 

43 

0331 

' 5 

1260 

18 

232.1 

31 

3007 

41 

0,(99 

6 

1.3,38 

19 

2112 

32 

3619 

41 

04lls 

f. 

t 

1418 

20 

2.1U0 

33 

.3761 

46 

(1037 

* 

1498 1 

1 3J 

2089 

31 

3861 

17 

061)6 

9 

ir»78 

22 

2679 

31 

3968 

48 

0676 

10 

1659 

23 

2770 

36 

1071 

49 

0716 

11 

1740 

21 

2863 

.37 

4180 

50 

0817 

1 12 

1822 

1 --15 

29.18 

3S 

1 

1 

0889 

1 13 

1901 

2t) 

3055 

39 

1 

1 

1 

1 


115. Kohlrauneli gives tlie folloviiig for NaNO, Rolutiuiib ut 18* G 

'• NoNl). Hp. dr. 10327 , 20% NoNO,-Sp. dr 1-1435 

10 , „ „ 1'06«1 I 30% „ „ 1-2278 


11G 8|iucilio dravity, elr., of Potossiiiin Nitrate Solntinns at 21* (Sehiif.) 


8|iepifir 

PBramtaKB 

Spuilie 

PprcmtaKP 

l^perihc 

Pi'icpntaf^ 

Gravity. 

ot KNO, 

Giiivity. 

of KNO, 

Gra\ ity 

nt KNOj. 

1-0008 

1 

1-00.3.3 

9 

1-1097 

17 

0118 

2 

0631 

10 

1160 

18 

0178 

3 

0686 

11 

1242 

19 

0239 

4 

07,3-2 

12 

1.316 

20 

0300 

0 

0819 

13 

1390 

21 

0363 

6 

• 0887 

14 

1464 

22 

0426 

7 

0066 

15 

1539 

23 

0190 

8 

1026 

16 

1618 

24 

1 
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TABLE LXXIlo.—eon/fniHKl. 

n7. Specific Gruvity, etc., of Foturimu Nitrate Sdutiona at 15* G. (Gerlach.) 


A|iecific 

Onvity. 

Peroeutairo 

ofOO,. 

Specific 

Gnvity. 

Percenlvge 

orKN(V 

Specific 

Gravity. 

Percentaini 

ofOO^ 

. 1-00641 

1 

1*05861 

9 


17 



06224 

10 

■Bh 

18 



07215 

11 

■iiin 

19 




12 


30 


5 

08595 

13 


21 


6 

09286 

14 



04534 

7 


15 

■nil 


06197 

8 

10701 

16 

■ 



118. Specific Gravity, etc., of Potassium Nitrate Solutions at 17**5 C. (Hnj^ar.) 


B\M^e 

Gravity. 

Parcel! tagt! 
or KNO|. 

Specific 

Gravity. 

PurceoUge 
of KNOs, 

Specific 

Gravity. 

Perceiitage 

ofKNOi. 

Specific 

Gravity. 

Peniutibif^ 

urKNO,. 

1*006 

1 

1*038 

6 


B 

1*106 

16 

012 



7 

mm 

■H 

113 

17 

019 


Kifl 

8 


■n 


16 

026 


058 

9 


14 


19 

032 

5 

066 

10 


15 

134 

20 


119. Kohlransch gives at 16* C. 
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TABLE LXXIIo.— ronfinned. 

120. flpecifiQ Otavity, ete,, uf Mu|{uedaiiL NUtate MoluUona at 14' 0. (Oiidamana.) 


fl|N*i‘ihr 

PonwiitAge nf 


IVii'Oiitafo of 


Fi^rtiPiitaire of 



— 

— 

Hpecilic 

— 

- - 

Giftvity. 

laCNOjj 
t Bll/i. 

*l8(NOJ» 

(intvily. 

MglNO,), 
t 611/). 

MKfNO,), 

(iravity* 

Mp(NOO, 
+ 611,0. 

M|S(NO,t 

1 0034 

1 

0-5773 

l-OBGO 

20 

11-5460 

1 1909 

40 

23-0920 

0302 

0 

2-8805 

1103 

25 

]4’4325 

2176 

45 

25-9785 

041B 

10 

5-773 

1317 

30 

17-319 

2397 

49 

28-2877 

0639 

15 

8-6,VJ5 

1649 

36 

20 2055 





121. Speriiic Gravity, etu, of MngnpRium Nitratp HnlutiooB at 21* C. (Scliiif.) 


S|H'Pihr 

UiEMly, 

r<*it 111 

Mk(NO,)j 
+ 611/). 

of 

Mg(N(),).. 

1-0078 

2 

1-156 

0158 

1 

2-312 

0-239 

« 1 

1 3-468 

0321 


1 4-624 

0105 

10 

5-780 

0490 

12 

6-936 

0.577 

14 

8-092 

061)3 

16 

9-248 

0752 

18 

10 104 


Spi i^fii 
liiaMty. 

JVrpeniaffi* of 


— 

JI^KOO, 

) 611,0. 

Mg,NO,),. 

1-0813 

20 

ll-.")60 

0934 

22 

12-710 

1026 

24 

1.3-872 

1120 

20 

15-028 

1216 

28 1 

1 16-184 

1.112 

30 1 

1 17-348 

1110 

32 

1K-.504 

1508 

34 , 

, 19 660 

1608 

36 1 

, 20-816 



Pi‘ropnti}(L* of 

aSjierifip 


— 

(iri?ity. 

MgfNO,), 
i 6Hjl). 

51g(NO,V 

M709 

38 

21-972 

1811 

40 

22-128 

1914 

42 

23-284 

2019 

41 

24-440 

2121 

46 

26-596 

2231 

48 

26-730 

2340 

60 

27-900 


Kolilraiihch givtm tlio fnllowin); fur Mp(NOg)j Holutioub at 18 C. 

6Mg(NOJ^.- Sp. Gr. 1-U.178 " 15 ' Mf!(NO,)..-8p. Gr. M J8l 

10% 107(i3 17% „ ■ „ 11372 

122. Hpecific Gravity, ptr., of Calcium Nitrate Solutinna iil 17*'5 C. (Fnuiii.) 



Prn'BiitaiCP 

Spppilip 

PemutajO* 

Giavitj. 

orciiNO,),. 


of Cii(NO,),. 


1 

1 32S 

.56 


5 

385 

40 


10 

447 

46 

129 

15 

616 

60 

174 


688 

66 

222 

26 

666 

60 

272 

30 
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TABJjE LXXlIr. 

I:i3. KolilraiiRcIi gives the following for Ca(NO,)j Solntions st IR* 0. 

6:!6 7 rn(NO,l,=Rp Or. 10J87 
12 3 „ „ „ 11016 

26 „ „ 1-21.“8 

37 3 „ 1 3646 

00 „ „ „ 1-6103 


124. Spocifir Gravity, etc, of Calnam Nitrasn Rolutioiw at ]7’‘6 G. (Qorlaoli.) 


Hpecihc 

J’eri'ruti^ uf 

FkitoaU^ of 

SiH 1 lAc 

lV]ceiita|{<p of 

PifimitagB of 


CVNOJ, 

Cd(NO,j, 1 211 0. 

(iiivity 

1 a(KO,)^ 

(MNOj). ( 2HjO. 

1000 

0 

0 

IRH| 

32-6 

40 


62 

10 


41-0 

50 

mSM 

16-4 

20 


49-2 

60 

H 

24 6 

30 

iHim 
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TABLE LXXIIo. —flonftntifvl. 


126. Speoifii} OraTity, oto., of Strontinm 
Nitnte tiolutioiu at Itl'-b C. (Kremen.) 


.S|ietific (Gravity. 

PHTcenUgo of S](NOj)g. 

1009 

1 

017 

0 1 

02S 

3 


4 

on 

5 

ow 

6 

059 

7 


8 


y 

08.J 

10 


11 


12 

113 

13 

122 

14 

1.31 

15 

UU 

16 

150 

17 

160 

18 

170 

19 

181 

20 

192 

21 


22 

213 

23 

223 

24 

235 

2.5 ! 

246 

26 

257 

27 

268 

28 

280 

29 

292 

30 


31 

316 

32 


33 

340 

34 

3.34 

35 

.367 

.30 

381 

37 

3l)f) 

38 

410 

39 

422 

40 


127. Hpeciiic (iravitr, etc., of Ktrontinm 
Nitratp SolutioiiB at 1T’'6 C. ((Jorliich.) 


R|ireifir Orarity. 

rorcoufcuf,;!* of Si(N 0 ^),. 


10 


20 


30 


40 


Hat. 


12'<. Kpeiiilic (JraTity, ptc., of IJorinm 
NilraU* r>ulutionB at la*’.'* C. (KrnniTs.) 


Hpocihi Giavity. 

IVicpiitti^ of 1 Si(NO|) 2 . 

1009 

1 

017 

2 

025 

3 

037 

1 

012 

5 

000 

6 

060 

7 

069 

8 

078 

9 

087 

10 


129. Spedhc CMvity, etc., of Barium 
Nitrate Solutione at l7'-5 C. (Gerlach.) 


SpccUio Gravity. 


l- 0 () 8 r» 

0170 

02 .'}.') 

0240 

0126 

0010 

onop 

0690 


I'omntaip) of BaiNOj)). 


I 1 

' ‘J 

3 

4 

5 
G 

7 

8 Kat. 
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TABLE LXXllo—coN/tNtMri^ 

ISOl Kofalnueeh gira the following for Ba(NO,)g Soluliona at 18* G 

Fenimtigr Bt(Kl)|)^ Speriflo Oranty. 

4-2 1'0.140 

81 0712 


131 Specific Gravity, etc., of Ferric Nitrate Bolutione at 17‘'3 C. (Fniiix.) 













































114 H]>(>cilu' liriivity, rtr., of Solutions of tlio Nilnteb of Zini anil Cailniinm 

■U 17" S 0 ^PiBii/) 
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TABLE LXXIIc.—eonfuwetf. 

135, Spedfifl Grant/, eto., of Silver Nitrate Solutiona at 18* C. (Kohlrauaoli,) 


Hporifie 

Giavitj. 

Peri eiilBira 
AgNlV 

Sjiciihc 

Gnirity. 

Perepiitira 

AgNO,. 

flp«dffe 
Oral 1^. 

PBrccnitafin 

1-0422 

5 

1-2655 

25 

1-5706 

45 

0893 

10 

3-213 

30 

6745 

50 

1404 

10 

3945 

35 

7695 

66 

195R 

20 

4773 

40 

9168 

60 


136. Spectfir Gravit/, etc., of SoIuliooB of Lead Nitrate at 17’‘6 C. (Sehiff.) 
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TABUS LXXna-iHMi/tiiMd. 


139. Speeifio Gnrity, eto., of PotasMiiui Chloiale Solutionti at 19‘-5 CL (Kremum.) 


flpadilo 

Penmnt 

' flpectifio 

PoroMit. 

dpeoilic 

pMvonti 


PeiL'0fitL 

8|)ecffio 

Percent. 

Okv%. 

KOOf 

Gmvity. 

KClQi. 

Grarity. 

KOIO^ 

Univity. 

EClO.. 

Qi-arity. 

KCIO^ 

1*007 

1 

1 020 

3 

1033 

0 

1045 

7 


9 

1014 

2 

1026 

4 

1*039 

6 

1052 

B 

1 066 

10 


140, Bpecilio OraTity, etc., of Sodium Biomuto Solutions at 19°'6 C. (Eiemers.) 


Spoi'ific 

Gravity. 

pL't Pf 
NaBrO^ 

Specific 

Gravity. 

Pot of 
NaBrOa. 

S|ieci1ic 

Gravity, 

Pflt of 
KaBrO,. 

Speeifiu 

Gravity. 

Pet. of 
EaBrOg. 

Specific 

Gravity. 

PoL of 
NaBrO,. 

Hil 

1 


7 

BBI 

13 

1166 

19 

1*231 

26 


2 

Kill 

S 


14 

178 

20 

242 

26 


1 3 


9 

129 


186 

31 

263 

27 


4 

033 

10 


16 

199 

22 

265 

28 


5 

093 

11 

146 

17 

210 

23 

277 

29 

049 

6 

101 

12 

166 

18 

220 

24 

289 

30 


141. Speeifio Gravity, etc., of Potassium Bromsto Solutions at 19*'5 C. (Kremers.) 


Spedfiv 

Feroont 

Spccilic 

Percent 

Specific 

' 

Percent 

Specific 

Percent 

Specific 

Percent 

Gravity. 

KBrOr 

Gravily. 

KDrOy. 

Gravity. 

KBrO,. 

Gravity. 

KBrO,. 

Gravity. 

KBrOfi 


1 

1024 

3 

1*039 

6 


7 


9 

ilifi 

2 

1*031 

4 

1-046 

6 

1*063 

8 


10 


142. Specific Gravity, etc., of Solutions of the lodates of Sodium and 
Potassium at 1B*’5 C. (Kremers.) 


Feroentage. 

Specific Gravity Tor 

Percentage. 

Specific Gravity fur 

NalOy. 

KIO,. 

NalQ,. 

KlOr 

1 

1*010 

1*010 

e 

1*064 

1*062 

2 

019 

019 

7 

066 

061 

3 

026 

027 

8 

076 

071 

4 

036 

036 

9 

086 

080 

6 

044 

044 

10 

096 

090 


VOLIL 
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TABLE LXXrir.— 

143. Rperifiu Gravity, etc, of .Vmmoninm Hulphulo Solntious at 19 C. (SchifT.) 


iS|Niriflc 

Oiavity. 

PcTcentam ut 

(»H,iSb«. 

OiATity, 

IVrreiitaiio uF 
(NHiWll)* 

HiKKiflr 

(ii»\ity. 

i’eiccutage of 
(Nn*)/04. 

10037 

1 

1-103.5 

18 

1-2004 

.53 

0113 

2 

1092 

19 

2060 

36 

017-2 

'J 

1149 

30 

2116 

.'17 

0230 

4 

1207 

21 

2172 

.58 

02H7 

!i 

126.3 

22 

2228 

.59 

0343 

6 

1323 

23 

2284 

40 

0403 

7 

1381 

24 

2.543 

41 

(4R0 

8 

14.39 

23 

2402 

J2 

0016 

9 

1496 

26 

2*62 

43 

0.375 

10 

1.564 

27 

2522 

41 

0633 

11 

1612 

28 

2.583 

4.5 

0690 

12 

1670 

29 

2614 1 

16 

07*7 

13 

1724 

.50 

270.) ) 

47 

0H05 1 

14 

1780 

31 

2760 1 

*8 

0862 1 

15 

1836 

32 

2828 

19 

0920 

16 

1892 

33 

2890 1 

.50 

0977 ‘ 

1 

17 

1946 

34 

1 

1 

1 



141. •Specibc Uraiity, plo., of Ammonium Mulphalc Solutioiia nl 13' ('^ (li«<rl,trh,) 


S|HT'lflC 

IVirPtita^re of 

tSpfrilii' 

I'tlrTUU^P of 

(IrdVity. 

(MLliHO. 

lhavity. 

(Xfl4i.8n,. 

1-0181 

3 

1-1190 

20 

03-59 

6 

1773 

30 

0600 

10 

1 

23,52 

10 


113. Kuhlraunch givob tliu fullowiiig for Solutiomi it 13' C. 


SiMwifir 

Pprrpnlfi^ of 

S'j»eoifnr 

Pi'iDentago of 

Oiavity. 


fliavity. 


5 

1-0292 

30 

1-1730 

10 

0581 

.51 

1787 

20 

1160 
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TABIJS LXXIlc. - roNlMHA^ 

146 . Specific Oravity, etc, of Lithium Su 1 |ihet 8 SolutiunB at 19 9 C (Kioiubk.; 


8 |ie<iillL Oia^ity. 

Pmruiita^ uf 
h\fiO^ 

1-05 

6-5 

06 

74 

096 

12-5 

118 

I.-).*) 

167 

22-6 

178 

24 4 

208 

29 4 


__ _ 


KdliluiiMch ({iTCi fni Li S(I, Sulutioiis at l.'i C. — 

Sp (Jr. 104 .W, JO la,Sl)^ Sp Hr 1 0 h 77 . 


1J7 H|wrilic (liavity, nti*, of Sodium Sulphate SoliitioiiH nt 19' 0 


—- 

— 

- — 

-- - 

-— - 

_ _ _ — 

l■lllUt\. ' 

Pennitai^* nf 
lOlfjU 

1 

rrirciifiif^ of 
NajSO^. 

iSiMi ihi 
(rlEYitV. 

Pirrenta^ nf 
ViijS ()4 ♦ lOH.O , 

l\rmitaj» 4 * of 
Na;^ 04 . 

1 0040 1 

1 

441 

1 0612 

16 

1 

7 066 

0079 

2 

■881 


17 

7-497 

0118 

3 

1-323 

072.5 

18 

7-938 

0168 

4 

1 764 

0766 

1 19 

8-379 

0198 

6 

2 20.5 

0807 

20 

8 820 

03 JH 

6 

2616 

0849 

21 1 

9 261 

0278 

7 1 

3-087 

0890 

1 

9-702 

0318 

8 

3.528 

0931 

23 

1 

10-143 

0368 

9 

3 969 

0973 

24 

10 584 

0398 

10 

4-410 

1015 

1 2.5 

111)25 

0439 

11 

4-861 

1067 

1 26 

11 - 4 C 6 

0479 

12 

5-292 

1100 

1 27 

11 907 

0.520 

13 

5-733 

1142 

1 38 

12 348 

0560 

14 

6-174 

1184 

1 29 

12 789 

0601 

16 

6-616 

1226 

1 30 

13 - 2.50 
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TABLE IjXXll0i~~MNfMiMfi 

14B. Speafto Qivvity, etc., of Sodiuin Snlphote Solationi at 15* C. (Geiliah.) 


Specific Qimvity. 

FereeDtftge of 

Specific Gravitys 

. Peroentege of 

Crystallised 

iraM.ieH^. 

Anhydroni. 

CryatelliMd 

Vi^4.UIH^ 

Auhydrona. 

mm 

1 

0-441 

1-064 

n 

7-066 


2 

0-681 

069 

mSM 

7-497 


3 

1-323 

073 

18 

7-938 

016 

4 

1-764 

077 

19 

8-379 


6 

2-206 

082 

20 

. 8-820 


6 

2-646 

066 

21 

D-261 


7 

3-087 

090 

22 

9-702 


B 

3-52B 

094 

23 

10-143 


9 

3-969 

098 

24 

10-564 


10 

4-410 

103 

26 

11-025 


11 

4-851 

107 

26 

11-466 

047 

12 

6-202 

111 

27 

11-907 


13 

5-733 

116 

28 

12-348 


14 

6174 

120 

29 

12-789 

060 

15 

6-616 

125 

30 

13-230 

149. Specific Gravity, etc., of Sodium Sulphate Solutions at 15* C. 

(Gerlach.) 

Bp<^iftc 

Ferceiitafic 

Specific 

Percentage 

Specific 

Pisicentaia) of 

Gravity, 

ofNa^^s 

Gravity. 

orNi,so«. 

.. 

Gravity. 

NlgBO^. 


1 

1-04676 

5 

1-08325 

_ii 


2 


6 

09275 


02736 

3 


7 

10246 

bqIHIII 

03650 

4 

07375 

8 

11170 



Eohlnuacli gives the following for NBj804 Solutions at 18* C.:— 

6 % Na^SO^sSp. Gr. 1 0450; 10 % Na^SO^BSp. Gr. 1'0915; 15 % NajSOtsSp. Gr.1-426. 


160. Specific Gravit7, etc., of Potaasium Sulphate Solutions at 15* C- (Qerlaoh.) 


Bjiecific 

Gravity. 

Percentage 

orK|B 04 . 

Specific 

Gravity. 

PerMutige of 
K|BO, 


1 

1-04947 

6 


2 


7 


3 


8 


4 


9 


5 


9'92. Sai 


Kohlrausoh gives tlie following for K-SOj Solutions at 18* 0.:— 

6 %K,804s8p. Gt. 1-0396 ; lO % K^O^sl-OBlB. 
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TABM! LXXlla.—fwrtmiiAL 

IDl. BpeeiRe Gravity, etc, of PotaHsium-lIydrogeu Hulphate Bolutione at IR* C. 
. (Knhhauacli.) 


flltpfiftr 

Puiieiitiiftn 


rifiipnteffe 

Hltprifir 

Perceiitiira 

Onvit}> 

Dl KHBO,. 

Oravi^. 

nl £11^4 

CIlHVlh 

•it KHSO4. 

1-0354 

6 

11116 

16 

1-1020 

25 

1 0726 

10 

1-1516 

30 

1-2110 

27 


HpooiiS)' Gravity, etc., of BoliitionH of Magnesium Rniphate at 15* C. (CSeilueli.) 


S|ie(ifi[* 

PeirPiiU^i of 

I'liiiiitdse of 

Mg804 ) rH.o 

S|N(itir 

Pi n piitdf;a uf 

Percentttjfp nf 
MkS04+71U 

Gi ivir> 

MkRUj 

Giddily 

MkSO« 

101031 

1 

2-019 

1 1.5083 

14 

28 682 

02062 

2 

4 097 

16222 

15 

30 731 

03002 

1 

6 146 

17420 

16 

3-2 780 

0112.1 

4 

8 1*25 

18618 

17 

31 628 

05154 

5 

10 243 

19816 

18 

36 877 

06220 

1 : 

12 202 

21014 

10 

38 026 

07304 

7 

14.141 

22211 

20 

10 975 

0M70 

8 

16 300 

23465 

21 

43 023 

00131 1 

0 

IH 138 

24718 

22 

45 072 

1052') 1 

10 

20 187 

25972 

23 

47 121 

116bh 

11 

22 536 

27225 

24 

40 170 

12S06 1 

12 

24 585 

28478 

23 

51,119 

13045 

13 

26-63.1 

28R02 

25 25 

51 726 


153. Speeihr Gravity, utc., of Solutions of Crystallised Magneniim Sulphate 

atl5*C. (Gerlath) 


SptPihr 

Unvily 

1 

Piiiuuldg^ 
i>r Sdit 

HfIPI itlQ 
Uiavil>. 

Pk rciiiitdgk 
of SiU. 

H|jeulic 

Qiii\ity. 

PtnoiUagi 
uf iSdlt. 

»Spciifa4 
Gid^ ity 

Peicintaffe 
ul Halt 

1-006 

1 

1076 

15 

1-146 

28 

1 322 

41 

010 

2 

082 

16 

151 

29 

229 

42 

016 

3 

1)67 

17 

156 

.30 

2.16 

43 

021 

4 

002 

18 

163 

31 

240 

44 

02G 

6 

097 

19 

170 

32 

246 

46 

031 

C 

102 

20 

176 

33 

25.3 

46 

036 

7 

108 

21 

181 

34 

260 

47 

040 

8 

114 

22 

187 

35 

266 

46 

046 

9 

120 

33 

103 

36 

272 

49 

061 

10 

125 

24 

190 

37 

‘279 

50 

056 

11 

130 

25 

204 

38 

265 

51 

06] 

12 

135 

26 

210 

39 

291 

52 

066 

13 

140 

27 

216 

40 

299 

63 

071 

14 
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TABLE LXXirc.-rtw/iwttwf, 


164 Rpeeific Oravifcy, qU)., of MogiieBium Sulphate SolutioiiB .it 12" C. (Oudemana.) 


SpiMufie 

J'(*iceiilJigii of 

Sinn iIic 

IVifciitagii ol 

Uiafily. 

MgS()4 • 711,0.1 

MgHO.. 

Ciiiiiify. 

Mg«!0.1-711.0 


i*0046 

. ! 

0 48R4 

1-1071 

21 

10*257» 

0096 

2 

09T69 

1126 

22 

10 7433 

0146 

3 

1-4663 

1179 

23 

11 2339 1 

0196 

4 1 

1-9637 

1231 

24 

11 7223 

0246 


2 4422 

1289 

26 

12 2107 1 

0296 

6 

2 9306 

1344 

26 

lJ-6992 

0346 

7 

3-4190 

1399 

27 

I3-IS7G 

0396 

B 

3-9074 

1461 

2S 

J 3 6760 

0116 

9 

4 3999 

1310 

29 

14 1615 

0197 

10 

4-8843 

1666 

30 

11-6629 

0646 

11 1 

6-3727 

1622 

31 

161113 

0699 

12 ' 

66613 

1679 

32 1 

13-6298 

0660 

13 

6 3196 

1736 

33 

16-1182 

0702 

14 

6-ti3H0 

1793 1 

34 

16 6066 

0734 

15 

7-3265 

1660 

36 

17-0930 

0807 

16 

7-6149 

1908 

36 

17 5836 

OB')9 

17 1 

6 3033 

IDfl.') ' 

37 

18-0719 

0911 

1 16 

8-7917 

2023 

38 

18 3603 

0964 

1 19 1 

9*2802 

2062 1 

39 

19-0486 

1018 

' 20 

1 

9-7686 

2140 

1 

40 

19 6372 


KolilrawJi givPH fur holutioiis at 16” C. 

5%MgS().-8p. Ut. lUllO; 10% MgSO* Hp (Ir. 11062, 15 
20 %MgS 04 sl* 2200 , 25%Mg»S04sJ'2661. 


MgHO, 11G02; 


155. SpcnKr* (iravity, etc., uf Alumminm 
Sulphate SoluLioiie at 15 C ((ierlach 
and Keuw.) 



Pei I'tsntagi* of | 

Oi.vit), 

AU80.1, 

AIJS04)j I 

^ IHlIjO. 

' 

0669 

6 

9 737 

1076 

10 

19 474 

1106 

10 283 

20 

1374 

15 

29 211 

1710 

16 423 

30 

2074 

20 

38-946 1 

2339 

20-364 

40 1 

2672 

26 1 

48 665 

3060 

25 705 1 

50 


156 Specific (Tfavity, otu, uf Aluminium 
Sulpha to Solulioiifl at variuun Tcmjiera- 
tuibs. (Kdubb ) 

I I SiH (lJu (iiHVitynt 

M of __ _ _ 


A1s(HU4)j 

3 ^ 

Ui-c. 

25" r. 

3& a 

4D' 0. 


1 0369 

1-0503 

1-016 

1-0396 

10 

1071 

1022 

096 

069 

16 

1674 

1522 

146 

1316 

20 

2074 

1 2004 

192 

1801 

25 

2672 

2463 

1 

2407 

2396 


TAHLK LXXiro.- 

157, Specific Gravity, etc, nl Aluminium Sulphate Solutionn at irr U. (K littraflon.) 

(Aluiii-iimkprh Table.) 


100 kilof^niuiut‘8 ()l tho Hulutirm i nntaiu 


100 liticH ol thp Soluhnn contoiii 


HTwoilio 

Giavitj. 

Upgrpea 

Uauin^< 


cc 

1 "- 

Po- 

•S' BO 

^ V Ai 

iw 

M . 

& ®o 

2 S- 
-9 S,^ 

.5*<o 

i 

o 

QU 

a urf 

a s-=' 

I 

S 41 

Iw 

^ ica 





%_ 

■* 

“i" 




.g- 

CQ 



kKnii 

kgni^ 

k^niis 

k|{IIUh 

kpil**. 


kf'IU«, 

kgiiis. 

kfinis. 

k«n». 

l’(K)r> 


0 14 

0*32 

1-1 

1-0 

0*9 

0-14 

U-3.3 

11 

1 

HE] 

UK) 

11 

0*27 

0-61 

2*1 

•20 

1*8 

0-28 

0-65 

2*2 

2 

1*9 

01 ti 

i 1 

0 11 

0*95 

31 

>t 0 

2*7 

0-12 

■iWRI 

3*2 

3 

2*8 

0 ‘J 1 

2 -h 

0 .'i5 

1*27 

4*2 

3-9 

3*6 

0-56 

1*31 

4*3 

4 

3*7 

0:!6 

3 5 

l)* 6 f' 

1*59 

5 3 

1*9 

1*6 

0-70 

1*63 

6*4 

5 

4*7 

u:n 

1-2 

0 *M 

1*89 

6*3 

5*8 

5-1 

Bi|n 

I *96 

6*5 

6 

6-6 

0:3(i 

1-8 

0*91 

2*20 

7*3 

6*7 

6*3 

HE9 

2-28 

7*3 

7 

6-6 

oto 

.VI 

J 07 

2 50 

s*3 

7*7 

7-2 

1-12 

2*61 

8*6 

8 


015 

6 1 

1 20 

2 *M) 

9*3 

8*6 

80 

1-26 

2*91 

9*7 

9 

8-4 

050 

11 -; 

1-33 

3-11 

10 3 

9 5 

8*9 

1-40 

3 26 

10-8 

10 

9*3 

053 

7 3 

I* 16 

3-10 

11*2 

10-4 

9*7 

1-.54 

3 50 

11-8 

11 

10*3 


7-y 

1-58 

3 (i!) 

122 

11*3 

l(i ‘6 

l-(iK 

3*91 

12-9 

12 

11*2 

061 

8 5 

1*71 

3 08 

1.11 

12*2 

II 4 

1 - 8*2 

4*21 


13 

12*1 

0 l)S 

ll-l 

1 83 

1*27 

11 1 

13*1 

12-2 

1 06 

1*57 

15*1 

11 

13*1 

073 

97 

1-96 

4 56 

15-1 

11*0 

131 

2-10 

189 

16-2 

15 

14*0 


1U3 

2 08 

4-84 

16 0 

118 

13 9 

2 24 

5*22 

17-2 

16 

14-9 

0 K 2 

10-9 

2 21 ) 

5-12 1 

1 16 9 

15 7 

14'6 

2*:18 


18-3 

17 

15*9 

087 

114 

2-32 

1 5 40 

17*8 

16*5 

15 1 

2 52 

5 87 

19 1 

IS 

IG *8 


12 0 

2-11 

n-(!7, 

1 18-7 

17*1 

162 


6*20 

20 5 

19 

17*7 

006 

126 

•2-55 

5*95 

1 10*6 

1 18*3 

170 

2*80 

6*5*2 

215 


18-7 


131 

2*67 

6*22 

1 20*5 

1 19-1 

17*h 

2 01 

6*85 

2 - 2-6 

21 

19*6 

105 

13-7 

2*78 

6*19 

1 21*4 

1 19-9 

18-6 

3-08 

7-18 

23-7 

22 

20*5 

110 

14-2 

2 90 

6 76 

1 22-3 

20*7 

193 

3 22 

7*50 

24-8 

23 

21*5 

114 

14-7 

3 01 

7-02 

23-2 

. 215 

, 20*1 

3-36 

7*83 

25-9 

24 


119 

15-3 

3-13 

1 7*29 

1 24-1 

1 22-1 

1 20-9 

3 50 

B-16 

26-9 

25 


123 

1.V8 

3*21 

7 55 

319 

1 23 1 

21-6 

3 64 

8 48 

28-0 

26 


13S 

16.3 

3 35 

7-81 

25*8 

23 9 

1 22 3 

3 78 

8 81 

291 

*27 


132 

16-8 

3 ll> 

, K-OG 

1 26*6 

•24*7 

1 23-1 

3-92 

9 13 

30-2 

28 

261 

137 

17-4 

3 57 

8 32 

27*5 1 

25*5 

23-8 

4-06 

9*46 

31-2 

29 

•27*1 

141 

17-9 

3*68 

8*58 

28*3 

26*3 

1 24-5 

4-20 

9 79 

32-3 

30 

28*0 

145 

18-3 

3*79 

8-83 

29*1 

•27*1 

1 25-3 

4*31 

1011 

33-4 

31 

28*9 

150 

18-8 

3*89 

9-07 

30*0 

27-8 

30-0 

4-48 

10*44 

34-5 

32 

29*9 

151 

19-2 

4*00 

, 9-32 

30*8 

28*6 

, 26 7 

4-64 

10*76 

35 5 

33 

30*8 

159 

19-7 

411 

9*57 

31*6 

*29*3 

27-4 

4 76 

1109 

36-6 

34 

31*7 

163 

mm 

4*21 

' 9-82 

3*2*4 

30-1 

•28-1 

4 9i) 

11*42 

37-7 

35 

32*7 

16H 

Bfi 

4*32 

110*06 

33*2 

30*8 

28-9 

5*04 

11*71 

38-8 

36 

33*6 

172 

211 

4*42 

110*29 

34*0 

31*6 

1 29-5 

5-18 

12*07 

39-9 

37 

34*5 

176 

21*6 

4-52 

i0*63 

' 31*8 

32*3 

1 301 

5-32 

12*40 

40-9 

38 

35-5 


I 
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TABLE LXXITo.— 

167. Bpooific Oravitj, pto., of Aluminium Knlpliafto Kolutiona at 15” 
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TABLE LXXIIo.— foatinveil. 

168. Speeifle Onvityi ato., of Chromic Hulphate iSolnhon^at ITi* C. ((icrlach.) 


. - — 


- - 






flpeciflc GiaTity fur 

Peicentage of 

SpeiiAi niivit> lor 

Ppireuiafie uf 

Violat 

Vnirty. 

Uittui 

Vuier}. 

Cr^SO.), 


Violet 

Yanely 

Green 

Vanity. 

Ci/804'j 


1-0276 


2 740 

5 

1-1875 

1-1680 

16 443 

1 30 

038 

1-031 

.1779 

G-897 

211 

201 

19 073 

' 34 804 

onrii) 

U’ilO 

.3 481 

10 

2480 

2340 

21924 

40 

07j 

OCh 

7-28.3 

13 291 

3260 

.30.36 

27 401 

.30 

110 

102 

10 642 

19 238 

5.37 

316 

28 202 

1 .)! 164 

lliiO 1 

1 1U7U 

10-962 

20 


382.3 

32 887 

60 

140 

1.36 

1.3-579 

24 779 


446 

' 37 076 

67 667 

178 

l(i8 

16-416 

29 957 


4660 

38 368 

70 






55.33 

43 848 

80 






650 

13 096 

80-287 
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168, Spccihr (iiavity, oU, of Manganecc RulpIiaW (MnSC.-f 411/)) Kolntion& at 15* G, 

((lorlacli) 


Sfieeihc 

Tit uf 

SfMCifit: 

Pet of 

Sjictilu 

Pet of 

Hpo( ifu 

Pet. of 

^iihe 

pLt of 

Giaiily 

Halt 

Gravity 

8alt 

Giawty 

Skit 

Uiavity 

Sdt 

GraviL) 

Halt 

— - 

— 

— 



_ 


- 

- 

a 


1 


12 

1 160 

23 

1260 

34 

1 3495 

B 


2 


13 

166 

24 

2679 

36 

360 

n 


3 


14 


25 

268 

36 

370 

47 


4 


ID 

183 

26 

276 

37 


48 

0320 

6 


16 


37 

286 

38 

■a 

49 

Kl 

6 

114 

17 

200 

38 

295 

39 

3986 

60 

044 

7 

121 

18 

208 

29 

3038 

40 

410 

SI 


8 

129 

19 


30 

313 

41 

420 

62 


9 

1363 

20 

224 

31 

322 

12 

430 

63 

0660 

10 

144 

21 

231 

32 

331 

43 


64 

072 

11 

160 

22 

244 

.33 

340 

44 


66 
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TABIjE liXXIIa— rontiniied. 

160. Specific Gnvitjr, etc., of Muigaiiecc Hulphate Solutionc al ir*" t'. ((lerlnrh) 


Peropntiiin* 


S|)ectfio Grayity for 

! 

lU Salt. 



1 

1 


^riiiSO|. 

MnHO^ t 411,0. 

ifuso, i nH,o. 

, 71U). 

5 

I 0600 

1 0340 

10310 

1-0270 

10 

1036 

0690 

0630 

0646 

lA 

160*1 

1066 

OOG.”) 

0830 

20 

3213 

1435 

1313 

1130 

26 

1 2H70 

1836 

1686 

11(0 

90 

3376 

2256 

2070 

1766 

30 


2606 

2170 

2103 1 

40 


3166 

28'<:, 

2133 

40 

1 

3640 

3316 

2816 

60 



3760 

3183 

66 




3666 ' 


161. Spopifir (SraTity, etc., of Manganeec Sulphate Solutioue at 0° C. (Gharpy.) 


Sptfclhi 

Giayity 

ruiCfii^ap* 
of M11HO4. 

ill 

1 

1 

PtrrPDligei 

iirMiiSU, 

iSpBOltU* 

Guivity 

MikSi ^4 

1-0316 1 

0622 1 

1 3-0866 

1 6-0172 

1-0928 

1239 

8-8296 

1 11-.3804 

1 1319 i 
1834 , 

11-0462 

16 7130 , 


162. Sincifir I icaTity, etc., of Ferroue Hulphate SoliitianH at 1.1° C. (Gorlarh.) 



1 




... 

“ “ “ 


— 


Ptoroentagfl ul 


Pprceulage of 


Peiieutiige d1 

Bpecifip 



Sfipcihc 



SfNHfihi 









Gni\ity. 

KeS04 
h 711,0 

Fi'SO^. 

Gmvity. 

F..SU, 

nH/), 

FpWJ,. 

Graiity. 

K18O4 
+ 7H/) 

FiSOi 

1-006 

1 

0-6468 

1-082 

- _ . 

16 

8-2016 

1168 

29 

16-8662 

oil 

2 

1-0936 

088 

16 

8-7483 

174 

30 

16-4030 

016 

3 

1 6403 

094 

17 

9-2960 

180 

31 

16-9498 

021 

4 

2 1871 

100 

18 

9-8418 

187 

32 

17-4966 

027 

5 

2-7338 

106 

19 

10-3886 

193 

33 

18-0133 

032 

6 

3-2H06 

112 

20 

10-9363 

200 

34 

18-3900 

037 

7 

3 8274 

118 

21 

11-4821 

206 

35 

19-1368 

043 

B ' 

4-3741 

126 

22 

12-0289 

213 

1 36 

19-6836 

048 

9 

4-9209 

131 

■23 

12-67.66 

219 

37 

20-2303 

064 

10 

5-t677 

137 

24 

13-1224 

226 

38 

20-7771 

069 

11 

6-0144 

143 

25 

13-6692 

232 

39 

21-3239 

066 

12 

6-6612 

149 

26 

14-2169 

239 

40 

21*8706 

071 

13 

7-lOHO 

166 

27 

14-7627 



077 

14 

7-6647 

ICl 

1 

28 

16-3096 
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TATU.E T.XX1Ia—ronfiViii^ 

163 SpeciAc Oravily, nlc., of |i'<‘riio Sulpliato Kolatioiu at IK" C. (TTngor.) 



Ti t ol 


1 Pit III 

Him I'llii 

Fit III 

8|N PlIlL' 

Fit. of 

H|i6i‘ihi' 

Pl't of 

1 Oiavit>. 



1 

Gnivity 

Kii,IS 04 », 


ISiavil^. 

Pi-rf80,), 

l-OOK 

1 

l-0!)7 

' 10 

1 196 

19 

1 

1-310 

28 

1-442 

37 

017 


107 

11 

208 

20 

323 

29 

15K 

3K 

0-J7 

.3 

IlK 

12 

220 

21 

337 

30 

174 

39 

o.ii; 

4 

1-J!» 

13 

232 

22 

351 

.31 

190 

40 

UI6 

3 

no 

11 

2r» 

23 

36.3 

32 

.306 

41 

0')7 

6 

ISl 

13 

23K 

1 24 

3M) , 

x\ 

523 

42 

1 0<i7 

7 

KiJ 

16 

271 

, 23 

39.3 

31 

5 to 

43 

1 077 

K 

17.1 

' 17 

2KI 

' 26 

411 1 

3b 

.357 

44 

087 1 

' 1 

6 

1 

ISl 

1 

297 

27 

427 

36 



L- _ 


_ 

1 


1 






1(U Si)orMfi(‘ (‘tc, of Ftnir> Hnlphato Kolutions nt 17 *r> C. (Franz.) 


H|km ihi 

I'm 1 nit 

S|Mnlic 

1*114 1 lit 

H]n 1 ilic 

PiTpeiil 

S|tcnfic 

Fill nit 

UlMVlt}. 

Ki.iHO,,, 

_ 


Ji-.lSO, 

(iiiivUy. 

K. 4(804', 

fSmvity 

FI-.IS 04 ).. 

1-0436 

6 

1-1826 

20 

1 3782 

3b 

1 6l4h 

50 

i 0864 

10 

3426 

35 

4506 

40 

7050 1 

55 

1324 

1.3 

3090 

30 

5298 

45 

8006 

60 


163. Hpeoiflr firurity, etc., of Solutions of the Sulphates of Cobalt and Nickel at 

0“ C. (Ulinrpy.) 


SfiPLiflp Oiavit). 

PpreenUflv of I 918 O 4 P 

Hiieiilir Isruvitt 

Vneviuiu^ III UiihOi. 1 

10089 

0-K327 

1-0131 

1-2099 

0173 

1-6131 

0-263 

3-4273 

0271 

2-5043 

0392 

3-5792 

0357 

3-284b 

0517 

4-7095 

0431 

3 9591 

0641 

5-BUO 

0523 

4-2930 

0765 

6-8910 
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TABLE LXXIIr 

1 G 6 . Spooific (rraTity, cU.| of Coppr Riilpbnto Solutions nt IR* G. (Schiff and Onlach.) 


SjMriflp 


Peipeiitogi* of 




Ugo oi 

8|oeftiir 

OuRO. 

4 MIjO 

- 

(hsnty. 

OihSOt 

1 0716 1 

11 

7 0331 


a-nriTi 


H|irciric 


PercpiltagQ nf 


Charpy gives ilip following for CUSO 4 SolutionB at 0 C. ~ 

8 p Ur 1-029D, CuS 04 2 0460 j H|i. Ui. 1 057K, y CuSO, 0-2181; Sp. (Ir. 1 
% CnS<\ 7-5474, Hp. Gr 11108, % C'uSG^ 9 8169; Kp. Or. 1-1371, %CuSt >4 119315. 
And Kohlraiisrh for Solulions at 16* C. 

6 % GnfiO,=Sp. «T. 10313, 10 % CuBO*a.Sp. Ur. M073, 15 % CnSO^ Sp, Gr. 
1-1676; 17 6 % CuSO,sSp. Gr. 1 3003 

107. Spocifio Gravity, etc., of Zinc. Sulphate (Zn.SO, + 7H/)) Rolntiune nt 15* I'. (Gerlack) 


Rpeeiflp Twpentigr ol Salt 

Onvitj Ory^t. lAoliyilron^ 


I I’ircioUgBoffiaU 
Cr;M iAnLyilnnu, 


1-006 

013 

019 

024 

03Sh 

03.3 

on 

047 

0.53 

0-593 

oik; 


10 3006 
10-6437 


1 2 
2 
2 
304 
3100 


26 15-1798 

20 16-7219 

30 
I 

3 I 17-3464 

17- 8905 

18- 4326 
18-9748 

36 I 19-5169 

20- 0590 
20 6012 

21- 1433 
21-6864 


23-8540 
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TABLE IJ^XlIr.— fmttn'mi 


163 Hperiflc Gravity, etc., of Zmo Siilphato Solabons at 20*'5 C. (Kchifl.) 


flpppifao 

%ZiiS 04 

SiMOlfic 

%Zn804 

fipacihr 

%Zni !04 

ftponfie 

%Zii804 

Oiavity. 

4 7H^. 

Qnnty 

i 7Hi0. 

Uiivity 

H 7HiO 

Onvii) 

+7H,0. 

mi 

1 

1'0962 

n 

1*1987 

31 

13167 

46 

USB 

2 

1026 

mSM 

2060 

32 

3262 

47 

mssm 



18 

21,14 

3.1 

3.138 

48 

02.11 


1166 

19 

2209 

34 

3424 

49 

0289 


1222 

KH 

228.1 

3,1 

3611 

60 

0348 


128B 

■fl 

33l>2 

.16 

3699 

.11 


7 

1361 

■■ 

24.19 

37 

3688 

63 

0467 


142.1 

2.1 

2017 

38 

.1779 

63 

0.127 

HH 

1491 

21 

209.1 

39 

3871 

64 

0.18R 

BSH 

7 t-H 

26 

2671 

40 

3961 

66 

064.9 

mBM 


26 

27.')1 

41 

4057 

69 


HH 


27 

2831 

42 

4161 

D7 

0772 

13 

ri fi M 

28 

291; 

43 

4246 

58 

0S3.1 

11 

1842 

29 

3000 

11 

4342 

69 

0899 

1.1 

1914 

30 

.1083 

45 

4439 

60 


169 Bpteifio (iravity, i>te, of Zinr Sulphate 170 Specific (liavity, etc, of Ziue 
Holutiona at 18 C. (Kohlrauaoli) Sulphate Eulutioiia at 0° 0. 





H.narpy.; 


Perteoldisa ot 









Giaifity 

ZUBO 4 



Specilii 

ijniTit} 

Pirn iila^e of 


Zn 804 4 711i0. 


ZllSl) 4 . 

1*0509 

5 

8 913 


1 066.1 

6*1110 

1069 

10 

17 826 


1106 

9 7126 

1675 

15 

26*739 


1646 

110.107 

2323 

20 

36 652 


3146 

17 7.173 

3046 

26 

44 .166 


2666 

21 4111 

3788 

30 

63 478 


.1162 

24*7170 


171, Denaity, etc, of Cennin Rulphate Sohitioii^ at 16° C (Ihomner ) 


Dcnnty. 

Fmentw of 

Donaifcy. 

Pi n»ntiu;B o\ 
0WB04)r 

1*0.101 

.107 

1*1192 

11*23 

0681 


1.167 




1162 

13 53 


8-77 

1964 

17 18 

0994 

9-51 

2878 

24 02 
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TAHLK IJ^XIIr 

172 Rpmfie (Invily, ulr, of Ammonio Sodu HulphaU* HoliiUons at I.V (;. (Nchifl ; 


Kpol ific 

Cal l\lh 

Pnuntanof 
KH4Na804 l■2H;0 

S(kci1ji. 
Qiat it). 

riiimUcp Ilf 

Ml ^1804 H.l) 

S|»C[ihi 

PnrontaiR, of 
NIl 4 NaS 04 4 2H/) 

10337 
0679 

6-36 

12 72 

1 OhJ') 
UhO 1 

15 9 

25 U 

11719 

31 h 


173 SpeciRc Oraiity, pU , of Ammunin Foiioai hnlithate |(XTI,) Fp(SO,) \ II 0) 

at 10’t' (Hchift.) 


SlNNSlbc 

Peii Bntap 

hpLl ific 

P(i( eiitoge 

SlK ifal 

PeKeiita^i 

aSpUlfll 

I’lneiiUffr 

Onnty. 

ol 8alt 

Qiavify 

ol halt 


1 or Salt 

fiia\Jl3 

ol halt 

1-006 

1 

1054 

9 

1101 

17 

1 I'lG 

25 

013 

2 

060 

10 

110 

IH 

Ihl 

26 

OIB 

3 

066 

11 

116 

1 ''J 

171 

27 

024 

4 

073 

12 

121 

20 

179 

2b 

030 

6 

fibO 

13 

130 

1 *21 

lh5 

29 

036 

6 

0h5 

14 

136 

1 

193 

30 

042 

7 

092 

ll 

113 

, 23 



017 

b 

097 1 

1 

1 16 

150 

* 24 



, _ - 

_ - - — _ 

__l 







171 Spociiio Gravity of Potassium MaRnobiiim hulpliato (KjMk(KO,). +611.0) 
Solutious at 15* G (brhiR) 


H|«rilic 

PeicontRK« 

Hpf cihi 

Per 

Spi I ih( 

Pirreiilafft 

H|iecifio 

r'eicentaira 

GmviLy 

of Halt 

Gravity 

of Salt 

Gravity 

ntSalt 

Giavity 

nffWl 


1 

104C2 

7 

lflB7S 

13 


19 


2 


H 


11 


20 

0195 

3 

0599 

9 

1021 

15 

1463 

21 

0261 

4 

0666 

10 

1091 

16 

1539 

22 

0327 

n 

0737 

11 

II (i7 

17 



0391 

6 

0h08 

-J 

12 

121U 

Ih 
















TABLE LXXric.—ron/Muerl. 

175. Spccifif Gravity, otc., of I’lttaMinin Alum anil Ammonium Alum at 17''’5 C. 


Perrontago of 

Hjivi ihr Oravity of Holiihon 

diwnBc Qnvity nl Hnliilion of 

Alum. 

or K.AIi(80J4 1-2411.0. 

(NH4),AU804l«-» 24H,0. 

1 

1-0066 

l-OOCO 

*) 


0109 

3 

016G 

0166 

4 

0218 

0200 

5 

0269 

02'>3 

(i 


0305 


17G. iSpfcifK' Gravity, utr., of I’otnRMuiiu Alum Sulu- 


tiurii at 17 5 (nnrnrding to (ierlach. 

1 

1-0049 1 

2 

0100 ' 

3 

0162 

4 

0206 

3 

0268 

6 

0.110 

7 

0362 


0416 

n 

0469 

10 

0623 

11 

0678 

12 

0636 

13 

0690 


177. Specific Gravity, otc., of 
Ammonium Alum Solu¬ 
tions at lf5" U. aocoiding 
to Gerlarh. 


3% 


1-0141 
0282 I 

042.1 


17^. SiH‘rilir (Iravitj, etc., of J’otaHinuni Chronn' Alum Holutiono at 17 -.1 C. (Franz) 


ifiL 

liliiVlIy. 

Poj nl 

K,Oi,|S 04)4 
( 84H.O. 

(jiAvity. 

Pl'FPfilltligf of 
KsCis(SO|)i 
t *^4lJgQ 

8]incifir 

tiravit}. 

I'ntentaip’ nf 
KA’iJSO.U 

H ZiE/} 

S]MM iTll 
Cliavity. 

Pcrcpiitsgi' of 
K.('ijH 04 ), 

<4 2 IH 90 . 

1-0035 

1 

1-0700 

19 

1-1702 

37 

1-3.612 

64 

0070 

2 

0716 

20 

1767 

.18 

3704 

66 

0105 

3 

0798 

21 

1832 

39 

3H7R 

66 

OUU 

4 

0860 

22 

1896 

40 

4048 

.67 

0174 

.6 

0902 

23 

1987 

41 

4220 

58 

0209 

6 

0964 

24 

2078 

42 

4392 

59 

0244 

7 

1004 

26 

2169 

43 

4660 

60 

0279 

8 

1060 

26 

2260 

44 

4743 ' 

61 

03] 4 

9 

1116 ! 

27 

2362 

46 

4920 , 

62 

0342 

10 

1172 1 

28 

2460 

46 

6097 1 

63 

0378 

11 

1228 1 

29 

2:)68 

47 

0274 1 

64 


12 

1-274 

30 

2676 

48 

.6462 

65 


13 

1.134 

31 

2784 

49 

5634 

66 

0486 

14 

1394 

32 

2894 

50 

5816 

67 

0624 

16 

1464 

33 

:(056 

61 • 

5998 

68 

0668 

16 

1611 

34 

3218 

52 

6180 

69 


17 

1072 

35 

3380 

53 

6362 

70 

0656 

18 

1637 

36 






065G 











TABLE LXXIlG.«-c(mft'»ua(Z. 

17D. Spodfio Grayity, oto., o( Bolufebns of miouB Alums at 15* i), (Geilaoh) 
V.=HViolet Variety: O.sGreeii Variety 


l^ipentuv of 

1 Sjieailm Giaviry for 

Ciyet^iod 

Aleni. 

Am Fo 
Alum, 

AmCr 

Alum 

(dnou). 

K-Fe 

Alum. 

X-Cr. Alum. 



"r* 


1 I'MSS 

0 






+a4H^. 

26 
26 
• 27 
28 
29 
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TAIiLG LX\ri<<.— rotiUnwi. 

181. Sppnfio TTravity, etc., ol Eiodium Tliioeulpfaate Solutinne at 10° C. (SrhilT) 


— —-—. 

— - ^ 

— -- 

-- 


— — 

S|iprifir 

PiirenUf^ oi 

PplMIlhRP of 

S|I( PlllC 

Ppircntif^ Df 

PtrreD^nftP of 

(9ia\ay, 

Ni3j0,f 511,0. 

Na^A. 

UiA^ity 

611,0. 


1-0002 

1 

0 037 

1 1410 

26 

16 564 

0100 

2 

1 274 

1499 

27 

17-201 

0108 

3 

1-911 

1358 

2S 

17 838 

0211 

4 

■j m 

1617 

20 

18 175 

0204 

n 

1 185 

1676 

30 

19113 

0317 

6 

3 823 

17Jh 

31 

19 750 

U370 

7 

14)9 

ISOO 

32 

30 387 

04 i» 

8 

5 O'lO 

1862 

33 

21 034 

0470 

9 

f) 73.T 

1924 

31 

21 661 

0'i2‘t 

10 

fi3il 

1986 

35 

23 398 

0‘)M 

11 

7 008 

2018 

36 

22 936 

0039 

13 

7 045 

2110 

37 

21672 

069r> 

13 

8 383 

2172 

1 .38 

21-209 

07DJ 

11 

^ 019 

2234 

30 

24 846 

0807 

15 

9 550 

2297 

40 

25 484 

OH63 

Hi 

10193 

23(>2 

41 

26 121 

00 lU 

17 

10 830 

2127 1 

1 

26 758 

0975 

18 

11 4G7 

2192 ‘ 

' 43 

‘27 395 

1031 

19 

12 105 

2568 1 

1 44 

28*032 

1087 

20 

12 712 

2524 1 

1 

28 669 

1145 

21 

13 179 

2690 , 

46 

20 306 

1204 

22 

11016 

2756 

47 

29 943 

1263 

23 

11 653 

‘2922 

48 

30 580 

1322 

34 

15 290 

2s*)8 

40 

31 218 

1381 

35 

15 927 

-2951 

50 

31 865 


1R2. Bpocilic (fravitj, eto., ol Potassium Ghiomate Solnliont at I0‘ 5 C (SchiO) 


Slipriflr 

Poll pnta^ 

S]II ClIlL 

Pt Milling 

3(101 ilii 

PcKBIltOgl 

SpllllL 

PiiiontAfii' 

Uhivjt>. 

ol K/’i 04 

(Si inly 

(if 

(4nvih 

uf K,CiO, 

Giavity 

Ol K20r04> 

10080 

1 

1 0926 

11 

1 1804 

21 

12921 

31 

0101 

2 

1014 

12 

1964 

22 

3036 

32 

0243 

3 

1104 

13 

2066 

23 

3151 

33 

0336 

4 

1195 

14 

2109 

2i 

3368 

34 

0408 

6 

1287 

15 

3274 

26 

3386 

35 

0492 

6 

1380 

16 

2379 

26 

3505 


0576 

7 

1474 

17 

2485 

27 

3625 


0003 

8 

1670 

18 

2592 

28 

3746 

1 38 

0760 

9 

1607 

19 

2700 

29 

3868 

39 

0837 

10 

1765 

30 

2808 

30 

3991 

40 
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TABLE LXXIIc.—ronfi'nvoA 


183. Spaoitlr Gravity, pUi., of Ro<liom Dii'hromate ISoIntioiiB. (Htaniey.) 


B|ipnficGravily. 

i’croaiitt^ oi 
N-i.CijlV 

^poplfir OntFity. | 

rerorataiM nr 
N^riA. 

SpecifioOn^ ity. 

Pen’enlAK<t of 

N.ianiiCV 

■■ 

1 

lUl 1 

20 

m 

40 


A 

171 1 

25 


46 

071 

10 

208 1 

30 


60 

105 

15 

245 ' 

36 




184. Siieriiir Gravity, etr, nl Potoarium DirLionialr SDliitiona at 10‘ 5 C. 


Pprccatage of KgCijGf, . 

5 731 

m 

Specifir flidvity, 

1-U4U5 



ISn. Specific Gravity, etc., iif PotaMinm IHrhroinato Soluduna ut 19‘'6 0. 
(GerlacL, from Krcmen.) 
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TABLR LXXIIa-ron^uiuAf. 


187 Bpeoific niaviky, etc., of rotaasiam ThiooarboDBto SolutionB at Ifi C (TMarhinal.) 



188 Specific Gravity, etc., of Borax Solutione at 15’ G. (Goilach.) 
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TABLE LXXllo .—eaniinuetL 

IDO. Spocitic Uravity, otc*, of Potafl^iuni-dibyilro^eii rhonphate SolutiuiiB at IB C, 

(KnUrauacI].) 


Grnvify 

pBraciilaap nl 

1 0341 

5 

, 0691 

10 

1 1092 

15 


191. 8|terific (Jravity, etc., of Snduiro ArfienatpH Si)lotirins. (Schiff.) 


P«r- 

Speeilir Gravity foi 

1 

P«- 

S|ieuilii‘ Gravity ior 

For- I 

1 

8 |ircitir 

Giavitv 

eratam 
of Salt. 

NriH \s 04 ^ 

NR 4 A 11 O 4 

412H^. 

cental^ 

ufSilt. 

NaiiHA^^O^ 

+i 2 !r ,0 

Na 4 A <04 

12 H, 0 . 

cratatfR 
of Salt. 

for 

Nh«HAb 04 I 

rl 2 M.U. 1 


14‘C. 

17" C. 


14 r. 

17 


i 

1 

1 0042 

1 0053 

18 

l- 00(’>6 

1-08.30 

29 

M3r)8 ; 

2 

0084 

0107 

16 

0712 

0887 

30 

1410 ; 

8 

0120 

OlGl 

17 

07.)» 


31 

mm 

4 

0168 

021.3 

18 

0807 

ioo;i 

32 

■Bl 

fi 

0212 

0370 

19 

OHrifi 

1061 

38 

1.369 

6 

02 .’li! 


20 


1120 

34 

16-J3 

7 

0.300 


21 

0953 

1179 

95 

1677 

8 

0344 

04.3.-) 

22 

1002 

12.38 

86 

17.31 

9 

0389 

0491 

28 j 

1052 

. 

87 

1786 

10 

04.34 

0,347 

24 ) 

1103 


88 

1418 

■■ 

0479 

om 

26 

1153 


K9 

1896 

KB 

0025 

0659 

26 

1301 


40 

19.32 

■9 

0571 

0716 

27 





14 

0618 

077.3 

28 

1306 

1 
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TABLE LX3^]c.— 

193. Bpprific OniviLy, ofca, of SolnliimB of variouH ActstatoR. 


Peieeuta>;iH ul 



VJKCi 
iT'ini 
21-439 
23-727 
30 015 
31-303 
38-591 
42-879 


193. Specifir Gravity, etc., of Aiimioniam Acetate Kululione at 16” C. (Hager.) 

'ilii Pcrieiitagi'iifl .S|jecilie IVrreiitHgp nfl Spirifir Ppi iTiiiagB of 
ity Giavily. Qiavity. 



i'iitjy(Bofl Specilie rpitH^iitagi* nl 



NlljC'sHsOs. Giaxit}. NIL! 


1 0770 
0785 


4*iitagi« nl 
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TA.BLB LXXlIo.—aonftmieel. 


194 ftppcifir Gnfity, ate, of Sodium ALetote Solutions at 17**5 C. (nnlaali) 


1 Hiwoifii 

1 Cliftfit) 

1- 

Pan aiitiM ol 

Na0,H,0j> 

iSpeoihr 

Qmvitv 

Fanmtiire of 
HsCiHA 

SpftUlL 

Gnnty 

Pcmatie* of 

NsCVHA 

S|»enflo 

Ounty. 

if 


1 

B3I 

9 


17 

1136 

25 


2 

mSm 

10 

096 

18 

142 

26 

016 

3 

Hu 

11 

101 

19 

148 

27 

021 

4 

06.1 

12 


20 

154 

28 

OJC 

6 


13 

IIJ 

21 

160 

29 

0.11 

6 

074 

It 

119 

23 

lb6 

30 

036 

7 

079 

16 

124 

23 

17i 

31 

042 

8 

086 

16 

130 

24 




196, Speeifir Qisnt^, ate,, of Potswum Aoetsto Sointinni at 17**6 G (Oirlwh) 


Miecilif 

ppiemiUin of 

Sprilic 

Pnvputuc nt 

ApAoiiit 

Penunti^ of 

R|iec rill 

1 J'lnyuln^ ot 

(h mljr 

KC.HA 

Oiniity 


tmiritj 

Ki JIA 

Gnnty 

' Kr.HjO, 

1 0049 

1 

1 0793 

16 

1 1600 

31 

1 2419 

46 

0098 

2 

0846 

17 

lb6.5 

32 

2508 

47 

0147 

3 

0899 

18 

1710 

33 

2567 

48 

0196 

4 

0912 

19 

Hbl 

34 

2626 

49 

0215 

5 

1003 

20 

1820 

36 

2bhr> 

50 

0294 

6 

1068 

21 

1877 

36 

3744 

51 

0343 

7 

nil 

22 

1934 

3i 

2803 

62 

0392 

8 

1164 

23 

1991 

38 

2862 

63 , 

0441 

9 

1217 

i n 

2018 , 

.19 

2921 

.14 ' 



1270 

25 


40 

29H0 



11 

1325 

26 


41 

3041 



12 

1380 

27 

2219 

42 

3102 

57 



1435 

28 

2276 

43 

3163 

68 


14 

1490 

29 

3.13.1 

44 

.1224 

59 

0740 

16 

1546 

.30 

2.190 

45 

3283 

60 


196. Sperific Gnvity, etc,, of Calcium Acetate Solutions at 17'' .1 C. (Haipr) 


aSpPflhfl 

Ort9ity 

PoroeiilaiK of 
0a(Cjil|O^)y 

Sptrtfif 

Qiavicy 

Pmmtaip nf 

Hpeoifir 

Urant) 

Piiuutiin of 

Ca(r,iiA>* 

HrATity 

Piroantueof 

100.51 

1 

1*0475 

9 


17 

1 1321 

20 

ikI 

2 

0630 

10 


18 

1375 

36 


3 

0582 

n 


19 

14.10 

37 


4 

0634 

12 


20 

1484 

28 


6 

0686 

13 

1106 

21 


20 

0313 

6 

07,19 

14 

1159 

22 

1594 

80 


7 

0792 

15 

1213 

23 



0421 

8 

0843 

16 

1267 

24 
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TABIJC LXXIIr -emtinued. 


197 Rperifie flravity, etc, »f Bariam Aretato Solutionii at 17"*r> Q (Piana) 


Giivil} 

rnmitiMDi 

Ha(OjUpO.)i 

Bpoi ifii 

rpicentaaeDf 

S]N>f lllO 
Oraviti 

rn<nifaueof 

liiavity. 

pLiocntaaeol 

lOOhT 

1 

10830 

11 

1IGOH 

21 

1 2612 

31 

0174 

2 

0902 

12 

1691 

22 

2622 

32 

0261 

8 

0974 

13 

1760 

23 

2732 

33 

0348 

4 

1046 

14 

1866 

24 

2642 

34 

0436 

6 

1120 

1»1 

1952 

25 

2051 

16 

0300 

6 

1201 

16 

2042 

26 

3076 

36 

0564 

1 

12H2 

17 

2132 

27 

3196 

37 

0628 

» 

13(i.1 

18 

2232 

28 

3317 

38 

0693 

9 

1441 

19 

2312 

29 

3438 

39 

0758 

10 

1623 

30 

2402 

30 

1538 

40 

108 Sjietilii etc 

, of licad Aiitate Soliifioim at 15* 

V (Ocilach,) 

S|H 1 ifll 
(vl^\lty 

PfilPUUgr 1)1 

VhA^-^6^fi 

1 ihi. 

Cii nih 

Puciiita^i 1)1 

Fbi4j 4 Jll 0 

S|)iuhL 

Gravity 

Pmci Imw Ilf 
¥\iA, \ fll 0 

S|)ecifip 

(rravity. 

PoTcentagp ni 
Ph^24 Wfi 

1 0064 

1 

10939 

14 

11966 

27 

1 3163 

40 1 

0127 

2 

1010 

16 

2010 

28 

3269 

41 1 

0191 

3 

1084 

16 

2126 

39 

3376 

42 

0236 

4 

1169 

17 

2211 

30 

3482 

43 

0319 

r* 

1231 

18 

2303 

31 

3588 

44 

0386 

6 

1309 

19 

2396 

32 

3695 

45 

0463 

7 

1384 

20 

2486 

33 

3810 

46 

0620 

8 

1164 

21 

2676 

34 

3926 

47 

0687 

9 

1644 

22 

2669 

36 

4041 

48 

0664 

10 

1624 

23 

2768 

36 

1166 

49 

0726 

11 

1704 

24 

2867 

37 

4271 

60 

0796 

12 

1784 

26 

2966 

36 



0667 

13 

1869 

26 

3061 

39 
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TAfil.E LXZTU -tvnHmnl 


199 Spenfic Gravity, etr, ot Lend Acel\l>‘Riilutions at 20’C fSalomnn) 
Pb((’5H,0,).+3H,(> 


Onimuus ot 
AfetaU in 
100 4 onis 

flpPtlfil 

Gia\it> 

rinitiiinra nt 
Amtart 111 
100 c.fuia 

S|)4piiii 

Giinih 

6i uiimp^ ot 
Arataip lu 
100 c 0019 

S]M>OllJl 

UraTiU 

(illamines of 
Ai c lati. in 
100 uinis 

(■wity 

1 

1-0062 

14 

1 0870 

27 

1 1663 

40 

1 2140 

2 

0121 

15 

0932 

2H 

172.1 

41 

2499 

3 

OlkG 

16 

0994 

Jb 

1763 

12 


4 

024K 

17 

1066 

30 

1644 

43 

2b 17 

r» 

0311 

18 

Ills 

31 

1 bin 

14 

2b76 

6 

0373 

19 

liso 

32 

1963 

46 1 

2i I'l 

7 

0436 

20 

1212 

33 

2022 

lb 

2791 

8 

0497 

21 

1 1302 

34 

2082 

17 

2S-»3 

9 

0639 

22 

' 1362 

35 

> 2112 

18 

2'll> 

10 

0622 

23 1 

1422 

3b 1 

1 2201 

(9 

2971 

11 

06hl 

21 1 

1482 

37 

2261 

50 

3030 

12 

0746 

25 

1513 

38 

2320 

1 


13 1 

1 

080m 

26 

1603 

39 

23Mi 

1 

1 

1 



200 fipecifir (invify, vtf , of I’ntissuim Ovaht s Snluuoiia at 17 *5 < (Fran/ ) 



^iwiitii! (Irivil) lot 


iKrA no 


KH( .11, 
t II (I 


kll/l 0,) 

i 211 It 




i|i ill III mil Fi I 
k I 0,1 II.O 


1 

1 0068 

1 OOVj 

1 0017 

14 

2 

0134 

0110 

01193 

16 

3 

0201 

0161 


16 ' 

4 

OJGH 

021' 


17 1 

5 

0337 

0271 


IB , 

6 

0401 



19 ' 

7 

0466 



20 

B 

0629 



21 

9 

Digs 



22 

10 

0656 



28 ' 

11 

0720 



24 1 

12 

0784 



25 

18 

084B 





1 0‘lli 
0977 
1043 
J109 
1176 
1241 
1306 
1372 
1438 
1604 
1670 
1637 
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TARLK liXXTIi —mdwfietl 

201 HiNScifiG Gravity, pic, of Tartii-emetir Solutions al 17 i C. (Rlmii ) 
SimificQnnty | IH-O 


202 Kpcnfir liriTity, ntc., at 17 5 C of iSolntioiu of Aikilitu Tarti iIph (Odlaoh) 


I’olit mill I 

trnti 

1 rotassiimi Sodium 1 ai tr il l 

1 

1 

1 

S|Hii(i( Oii^irj 

Pi It ml 1,^'f of 
k|C|lltO( 

^fK^1fll limit} 

I’lII nil 1 III 1*1111 uLifp ul 

NiKi,M,l), N1KI4II40,1 IH/), 

1 oimo 

U 

1 

1 10000 

0 

0 1 

0650 

10 

0510 

7 J 4 S 

10 1 

1 r»o 

JO 

10*)0 

11 80(1 

20 

2110 

10 

111 JO 

JJ 1(1 

JO 

J'kiO 

40 

22)0 

?‘l 7 J') 

40 

3 M') 

10 

JS 90 

.17 JUI 

30 


203 Spuihc (Invity, tii, at IT 3 of Solntinn? ol Alkiline Taih itP9 (Kioniiis.) 

I ” * 

Sjidhi Qifi^ih ^uliihous of 

I’lmiiUgf oFSbU I I 

INitustium Tart 1 all hiMlumi Taih ili I bodinm Potaasiuin 

( ivhI , 1 rviil laitnti* f i>st 


1030 

1 020 

060 

0.50 

09.1 

07i 

133 

106 

167 

114 

192 

162 

226 

193 

25D 

221 


266 


1 287 


.121 



TABJiK LXXIIr— ronfimfit. 

204 Spwific Gnvjty, ete., of Iknuai Hyilrozide Solutions (Dolton ) 


Sp Ur, 1 01 

Ferceutoge of llaO, 0 0 


206 Speeifir Gravity, etc, of Sotlinin FhosphohiDgstate SulniionH nt 20* I' 
(lirandlionl ind kraut ) 

(Na,G), (WOJ^ + 2711,0. 

(«) V‘) 


a., rim of 

»!• Or. S»IL 


Pi llPIlUgn 

ul Suit 


lirarity All 


Anby(ltuu«t Silt Liyitnllihid Suit 


» 1 

101-1 

1 Oil) 

10 ' 

U<J2 

0^4 

“ 1 

14S 

1.11 

20 1 

190 

IBl 

1 

26 

262 

ill 

80 

33;i 

JOO 

86 

414 

370 

40 

507 

' 449 

45 

613 

530 

50 

7.04 

640 

00 

K72 

751 

60 


864 

64 


1 *098 


1 _ 
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T4RLR LXXIIa—rati/jW. 

306. Rpeoifio (imvity of Carlioii Diiulidiide Solulionx of Suliihur at IS* C. 


6 p. Or. % 8. H|> Or. % S. 


S60 31-8 


2M1 I 2-4 


H|i. Or. 

■ 

1-316 

10-6 

316 

10-9 

317 

111 

318 

11-3 

319 

11-6 

320 

11-8 

321 

12 1 


12 3 

323 

12 6 

324 

12-8 

325 

13-1 

326 < 

13-3 

327 : 

13 6 

328 

13-8 

329 

14-0 

330 

14-2 

331 

14-6 

332 

147 

333 

1.60 

3.34 

152 

333 

15-4 

336 

1.3 6 


34.') I 17-4 


346 17t) 


31G 181 


34S . 18 6 


356 20-7 


58 21'3 


363 

22-7 

364 

23-0 

366 

23-2 

366 

1 23-6 

367 

24-0 

368 

24 3 

1 

369 ' 

' 24-8 

370 , 

, 26-1 

371 1 

1 26-6 

372 1 

1 26-0 

373 , 

1 

1 26-6 

1 

371 i 

' 26-9 

376 

-27-1 

376 

28-1 

377 

28 6 


Pi-r 

prniiK«. 


10026 

0051 


1-0364 
0.516 
064 1 
0780 
0019 















































TAB1£ LXXIIb —(1) BulnUlitieB of vaiiono Campoimdi at 
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Wiight A Wahl 
to lllSMlhf 
1 part Salt 
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Wu({htiul00 I 

]iaita of Wihi | 


0^ 


CO 


0<l 


A 

eO 


O 


!<• 

fD 

O 


it 


Wii^lit of >\al«i 
to diasol\6 
1 part Salt I 


Ci 


C4 


0» 

lO 


.8 


MrngLt in lOO 
parts of W ater 


IQ » 

5 3 


a% 

IQ 


I 

m 


Wfiftht i»t \\ lUr 

tu lllSHolvt I 

1 jiait Salt I 

Wright 111 100 
piTts ot WaUr 


^-HpppOW*^*Qr^0iniCD0»0is0^ir P 
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69 00 

at 


1.-3' 

5*0* 

i|i 

^ ja — 

aQ^t. 

BD 


\\ light ol \\ jtu 
tu diasilu 
I [wn 'ualt 

\A light in 100 
)iaiti ol Watii 


CD 


O 

CP 




cc 

CO 


00 


IQ 


n 


o 

CD 

ri 


ri 

CD 


-r 

gt 

SCO 

i "" 
|i 


rt 

to dm^uhi 
I IpirtSalt 

^^|]gllt 111 ItiO 
\ arts lit \\ ati i 


-ii-iOff‘uoi'-cirir'^"^-*i^i-H-KPHOoc oon 


61 Cl f 


O 
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c 

s“ 

'S'C 

3 c 

o 


ti^hl of W ilri 
ti dissi llL 
1 part blit 

\t eight in 100 
paitB 1)1 Wain 


CC*ll»lO — <» 

^i^P-^iQ''ii^PCJ'^^r-iQ'^»-i = C»/ ^ 

O / Ji^*^r|Cr5‘T0 / /l-l-l'-r^h-CP^ CO 

ni>H — P^ PHF^ FIOOSOOO^OOOOO ^ 

CD 

^i^cD^h-or m 


a . 

0 E'% 
g|s? 

33'^ 


I Weight il itir 
I to liasrhi 
1 iiart Salt 

^ Wright 111 100 
(Mill oi Water 


n h. ^ r| r 'Q D / |« / 91 «N l'^ JU CD fh CD fh 

iQ<^1P4CDi'-«’-f->I^OOiy/'r-«CDiriQ’<f -fco 

C'^'0'^ffl01^lrl~l^l'*|F^FFFM^FHF-i«HFHpH f-IfH 

3^'^«-4Cni^-oxo-‘iHiCD00Ce9*t‘cc oqO 

'^CD/C*-‘ll*l'-9*FH«U04D'^l^l-9JF-rt5 ootl 
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3 

u 
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00 CO 00 N ni 91 94 91 91 61 91 91 ri 91 r;i f-4 fm fN f-« ^ 
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TAfiJjS LXXIXd. 


930 


h 

IBS 

F 

Weight of Water 
to diMoIre 

1 perfc Salt 

oor^e-eoeor^ to eo 

iQ 9 ^ipmi^ 9 ^ 

O o 

Wei^t in 100 
parti of Water. 

t- ep ip M iH OD 9 

doobvibibo lb qd 

cQ'^ioeoN^x o eo 

i-N ^ 

'h 

Weight of Water 
toduMolee 

1 vartSalt 

Qr^08ioi«e4e4.-^^-HioiQMi«^090c«»e^03Gn 

99NraqD99qD9<o<ao99ipeao»i^*0(M9o) 

oc9^e<ibo»xe«i««DeiO'^^^rtneQncQM 

OT <-H pH i-H 

Weighr in 100 
parte of Wetei. 

9 OiTiOT^^qp^OiT^^ 99 9^999^ OT 
kO<Ot'«XOTO>HOT^lOI>(bQi^bibl^OObOT'^ 

If 

If 

p, 

Weij^it ot Water 
to diRvilro 

1 part Salt 

ce^iMOTpHi^-^OAOTaoe-csioio^mOTpHeOT 

<?'rT-P9®999999999?» 

OT^^^^pH^pHfHi-Op^iHi-^p^^pHpHi—* p^O 

Weight in 100 
parte of WaUr. 

u) 9 o> 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 

OTi-^OTbbi^biHpHOTeo-et'^ibbroBDOTQi-H 
BOH*lA<’.0l<>l'»aDOTOTOTOTa»O3OTOTOTe3OTOTOO 

mm wm 

6 

|S 

Weight of Water 
to dieeolve 

1 pait Salt 

n 

10 OT 

Weight in 100 
parte of Water. 

i-H 9 

6 eo 

OT 

J, 

r- 

li 

” m* 

Weight of Witei 
to dii^Milvo 

1 part Salt. 

OT^^OTOlQlOlOtOlOCPOTOOOTiOflCOTOT ^ O fO eO 

iQXi;;«9eM9OT999999xi«u>99B4i9999 

I'-ib'^bmOTOTt^i-HfHrUf^bboobbobbbb 
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TABLE UCEpD. 5.—SotalillUfw of vutoai Oamponiidfl at vaiioiw Tanpmtana to lOO' 0 

Wa^ht of Cominnad diMolTed in ion ginii. of Water A Weigbt of Water nqnnad to diaadva 1 gim. of Coaipound 




BQ eo / « '•I 


PI PI ^91 Cl eq AncQcQio cecei-a)^ 


A ^ ^ o o ^ 

eo eo O 00 CD 
O A O) 


eo ^ lA «o 11 

IQ O') n 91 
O 9 ) O 01 0> 


pH Cl ^ fh |« CO O I'- ^ Cl 
91 ^F-tOPOl OtOlOOObX 

Oi OlPOlOlQO qdooqdgoqo 


01 ^ I'* p Cl ^ in p oo p 
oooieieco ooooo 


000 FHi-Mf-HiMOq 


cop^piQpq KiQCpppp wH«oiQt«oi FHoeoi* 

neoaooDOQp iQeOf-tpp opopp i-«9qie^i-i 

^ci9«Prt 7191^9^ 

■^^’KiwcoA nmncicq i^iOPOO 


SSSSS9 ssis^ia sssss 

p 1^ |. |« U P 00 00 QO « 00 00 P 01 P P A 


•eHM.9«o •t-.G.g sssss assas ssaaaa 


9-75 10-356 112 880 10-3 ! 9 709 

9-90 ilO 101 112 878 11-4 8-772 

[0-05 { 9-951 112 , 876 12 6 < 7-937 

0-20 I 804 112 875 14 0 7-143 

[0-35 I 663 113 874 15 4 6-494 












524 113 873 16 9 1 5-917 

389 113 872 18 5 5 405 

259 113 t>71 20 2 4-950 

132 114 870 22 0 4 545 

009 114 869 24 1 I 4-149 
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fH fN pH Fl fH 
^ 8H fH ^ ^ 

X X A 

F^ ^ ^ ^ 
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SSsaas SSSSSS 999^9 9999SS 
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L4 85 734 133 ' 81h 84 8 179 

LOOO 667 133 | 813 fS 8 166 

L5 20 579 124 809 "6 7 153 

L5 40 I 494 124 I 806 b7 7 | 140 



L^KIXd. 

Weight of Gompofand disiolTed in 100 gr ns. of Woter. 6. Weight of Water zeqaired ¥o dieaolTe 1 gno. of Componiid. 
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711 96’8 

707 96-9 

704 97 0 

701 97-1 


965 















Weight afComponnd dmolTed in 100 gnne of Water. h. Weight of Water required to duBolre 1 grm. of Gomponiid. 
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Weight of Gompoand diaeolTcd in 100 grme of Water. h» Weight of Water required to dtHolve 1 gmi. of Compound. 
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TABLE LXXrtD.—Am/tNiMif. 

7 . Solubility of Na^OgO, (from Nag]lg(C()g)g + 3 H, 0 ). (Foggiale.) 


ru. 

1 lifcra oq, 
diuolveSi 

rc. 

1 litre iq. 
diaiolveB, 

ra 

1 litre tq. 
diMolvoi, 



40* 

239-6 

■I 

368-0 

Rl 


60 

267-8 

■■ 

3H6-3 

tm 


60 

396-8 

100 

416-9 

B 

■■ 

70 

326-6 




8 . Solubilify of OrOg. (Zeltnow.) 


I'O. 

Bpecifie 

Onvity. 

PeremtAge 
of GtO|. 

ro. 

Spceific 

GiaTity. 

PerrenteKe 
of UrOj|k 

f'C. 

Specific 

Qruvity. 

PHicentun 

ofl'rO^. 

m 

1-0606 

8-26 


1-20264 

31-H3 

22' 

n 

87-77 

m 

0679 

8-79 

13 -0 


31-83 

19-2 


37-82 

■m 

0694 

R-79 




22 

KuUi 

37-82 

CQ 

0967 

1 12-34 

IB-6 

21914 

32-69 


7028 

62-23 

19 

1669 ! 

1 19-33 








20269 1 

1 

1 31-83 

! 

9 -7 

22384 

32-69 . 





9 . Solubility of Thorium Bnlphoto. 


100 parts 

of water at f* riiiNoIvn frnm Th(Si).), + 911 , 0 — 






(I'lenuiTisBy and Jtoozeboom.) 

f'C. O' 

10 ' 

20 * 

80 * 

40 * 60 * 

56 “ 

Parts Th(ROX . 0-74 

0-98 

1-38 

1-996 

2-998 6-22 

6-76 R. 

Parts Th(S04)„ . 0 88 

1-03 

1-25 

1-86 

2-83 4-86 

6-6 ± U. 


From Tb(SOg)| + 8lIgO, 100 parta of water at f diaaolTO— 

t‘ 0* 15* 2B‘ 44' 

Parta 711(804)3, . 1-00 1*88 IM 8-71 

Ftom Tb(SO|)g +611,0,100 parts of water at f diawlTe— 

f O' IB* 30' 4B' 60' 

J^Th(S04),, . 160 1-63 2-46 3*86 6-64 

From Th(R04), + 411,0,100 [urta of water at f diswlTe— 

f'C. 17' 36' 40' 50' BB' 60* 70* 75* 95* 

Parts TMSO,),, . 9 41 4-.'i0 4 04 2-54 1-94 1 634 1-09 1‘33 0-71 






































TABI^ IiXXHDi 

10. Solut^ty of ll,B0p (Brandos and Firnliaber.) 


I ^1 

WiightolWitoinqiiirtdtn iWriglirorBiibabatediMtlml 

rtlHoira 1 grm. SuUUaco. in IDO gins, of Watsr. Agntoiw 

n,BOr H,BO^ n,0» H^DO^ BA- 
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TABLE LXEllD-<vfiMiii/iff 
IS Chlonnntes. (BfMnbkdk) 


Wavht nrtkttlNtMira m 100 partktetontid Aqumui holuii>0 


1.1 

bAnCl^ 

HoAuClt 

KAuCl« 1 

KhAnl 1, 

OiA«iGl« 

w 

531 

68 2 

27 7 

16 

06 


67 7 

602 

38 2 

90 

08 

80 

6J5 

610 

48 7 

13 1 

1 7 

40 

67 3 

4i9 4 

69 2 

177 

32 

80 

72 0 

776 

1 700 

22 2 

6 1 

60 

7G1 

you 

1 80 2 

26 b 

82 

70 

810 



31 U 

120 

BO 

86 7 



35 3 

16 3 

90 




39 7 

217 

100 




14 2 

27 5 


TABLE LXXlIi —Solations ui Aqaeona EU^l Alcohol. 


1 Srhiff ohtuiied the following valueo for (ho weights of vanoiu onlwlBnces ifahsolred by 
100 gnmmM of dilnto alooliol at IS' C. — 
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^§1 






Sulistaiici 1 
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KOI 

ItaDi 
^ SII,& 

ViNO 

KKO, 

Nb SO 4 
+ion.o 

k.SO* 

M„SO. 

(7HO 

M 11 SO 4 
1 4JI.0 

Cii90, 

16112 ) 

1 

/ubOj 
f 7H,(I 

0 986 

10 

28 6 

24 7 

311 

69 3 

162 

I 6 S 

4 1 

61 7 

105 H 

15 3 

104 3 

972 

30 

22 5 

172 

219 

48 8 

93 

69 

i 

1 l^ 

271 


32 

610 

968 1 

1 30 

176 

120 

117 

j 

35 6 I 

6 'l ' 


0 6 ’) 





939 

40 

13 2 1 

83 

10 2 

26 8 * 

45 ' 

13 

0 21 

J 66 


0 26 

3b 

917 

50 

98 

53 1 


1 

2 9 



( 

2 04 



896 ' 

' 60 

90 

29 

1 

36 

111 

17 




0 66 
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80 

1-2 

0 45 
_1 

0 9 

•2 7 

01 

1 


1 





9«3 

VAIME LXXlU.^mitiuwfd. 


2. Oeriiidin obiaintMl the following reaiilie * - 

(Ss Weif^ht of RulNilancP dissolvorl in 100 |»Art9 by weiglit of tho slooiinJir volvont). 


1 

rntientMUFufCjUtOlI 

1 tin Ik01. 

1 Kor B«OV 

Miuciilo 

ni»ril7»tu*. 

1 

Hy Voluuin Wi*ia1it 

Range 


8 

1 

1 Ruige. 

8 

0 9904 

7 

I 5*2 

0*-62' 1 

1 2.1-2 

+ 0 27« 

U‘-C0' 

2.5*1 +0-346/ 

9hl8 

12 

9*8 

4 01) 

1 19 9 

+ 0 255/ 

11 63 

21*6 +0*225( 

979.1 1 

19 

l.'i*4 

4 -43 

1.17 

+0 23.1/1 

1 11 -4.J 

17*3 +0-206/ 

97afi , 

28 

2.1 

3 31 

11 !) 

+ 0*205/1 

I 1.5-.10 

13*0 +0181/ 

9'-)7.J 1 

42 

.1.*) 

10.0(1 

7*1 

+ 0*162/ 

13 .10 

8*18 + 01.19/ 

SI.190 

r)» 

4.1 

2 57 1 

1 42 

+ 0125/ 

12 -47 

0 11 + 0100/ 

«'J67 1 

1 

72 

1 

hf) 

12 0.1 1 

1 89 + 0-06WI 

12-47 

238 + 0 0.11/ 


^ For tlio valucM of S at 18 the sauip iiivpstigaior obtained the following:— 
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roineiitago ut C\II|OH 


ValnPB of S foi 


tSiHH'ifii Oia\iti 






at U . 

1 Oy Volame 

Uy Weight 

flrOl, 

KI. 

Nat,H,Ufi. 

0 9904 

7 

5*2 

49*8 

1.10*5 

.18*0 

UhlH 

12 

9K 

47*0 

11.9*4 

35*9 

9726 

3b 

33 

39 6 

lUOl 

29*8 


af) 

29 

.15 0 

89*0 

27 5 


4.1 

38 

30*1 

76 9 

23 5 


53 

15 

26*8 

6(;-4 

20 4 

9088 

67 

r>9 

19 2 

48 2 

14 6 

8164 

90 

bli 

4*9 

11*1 

3*9 

8.122 

94 

91 

.1*2 

6*2 

2i 

4. Kinjdoymg alouliul of Sperifie (iMvity 0-9300, lie obtained the follotiing 

valiu’8 for H 


/ C 

Nll^d 

KfSOi 

rbNOj» 



4’ 

11*2 

0*16 

4*96 



8 

12*6 

0*21 

6*82 



22 



8*77 



27 

19*4 





88 

23-6 





40 



13*8 



00 



149 



66 

30*1 
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0 92 ' 

1 
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TABLE LX\[If -emhmtf^ 

5 Potaasram Chlonte and VotaaBinm Nittata (Gerardin) 


Aliuhol ul 

Fttroe&Uge of ( ^HaOII 

KCIO, 

KNO, 

Sp(Cifl( Urunt) 

- 



— 

- 

- - - 

ftt 0* 

B> Volume 

By Weight 

r 

1 B 

r 

s 

0 9904 

7 

02 

18* 

49 

12" 

lb-1 




21 

63 

31 

25 0 




26 

76 

3.) 

101 




30 1 

91 

13 

58 6 




)5 1 

10 2 

63 

791 




1 

, 1.16 

61 

<14 6 




60 1 

1 162 

63 

93-7 

0’9B4» 

13 

98 

14 1 

1 47 

12 

146 




26 

71 

31 

21 7 




39 

9 3 

16 

37 b 




47 

13 b 

41 

131) 




55 

161 

66 

72 9 




66 

22 3 






66 

22 6 



0 9793 

10 

13 4 

u ' 

' 32 

10 

lOl'lO 




, 26 1 

1 5 t 

13 

11 71 




' 38 

79 

18 

11 52 




lb 

10 8 

20 

16 15 




1 61 

12 2 

.31 

20 81 




63 

176 

,14 

28 61 




GO 

19 0 

10 

3b 66 






41 

37 20 






60 

6011 






33 

.56 01 






111 

72 24 






62 

73-36 

0 9736 

38 , 

1 23 

13 

1 

32 

1 14 

KH 



1 

30 

33 

1 39 

13 6 




, 33 

OK 

34 

20 3 




13 

73 

41 

.113 




66 

11 4 

47 

34 2 




59 

12 9 

60 

62 3 

0 9073 

43 


li 

1-9 

14 

61 



i ^ 

20 

•2 7 

1 ” 

90 



TABLE LWTip 0- tunttimid 
]*otii'<siuni Chloraio aiuI I'nti'isium N it rale—eo/i^inwrf 


- 

- 



1 

VIloLuI of 

ri»<*CllllgL Ot i .U OJl 

KClOj 

KN(»4 

»Lilit Umity 





itO'( 

Hv \ uluni« 

li> 

' 1 

6 

1 1 

1 

8 

0 !tr>73 

IJ 

tj 

1 

JO 

31’t , 

13 2 




16 

13 ' 

14 1 

191 




5 ,'. 

7 9 

67 

291 




60 1 

97 

66 

36 2 




63 1 

10 6 



0 9}*JU 


46 

14 6 1 

1 1 

1b 

413 




2K 

2 2 

21 

6 00 




10 

31 

10 1 

10 94 




60 

13 

■1 

16 61 




62 

06 

00 

>1 61 




67 

7 0 

61 

24 22 

09111 



13 

0 74 






36 

1 os 

1 

1 




32 

1 7H 




1 


)2 

3 JO 



0 89R7 

7J 

66 

12 

0 16 

12 

1 hi 




31 1 

1 12s 

al 

3 02 




43 

1 96 

17 

6 77 




6h 

J 10 

57 

6 97 

0H429 



26 

0 0!) 

16 

0 29 




34 

012 

22 

0 39 




56 

0 21 

10 

0 62 




64 

0 32 

64 

0 7H 






60 

1 1 10 

1 



H 


TABLE LXXIli— ronfiimed, 

6 With alcohol of O'0282 Rp Gr at 0°, Geianlin found the following values for 
„,Pi i4* 10‘ 13’ 3J* 14' 00'U 

Is* 109 111 11-6 12 3 131 U1 


7. Sodium Chlonde, (Koiip) 


8. Sill or Xitrate. (Edor) 


11.1..1 IW Bigbl of Nal'l 
MolTh, di»»l»«lin 

M eight Dilute XUohol 


1 fiiwU et ' '■ 

1?? h 


964 ' 
951 > 


9 [^odium Nilrdio at 16” 5 f (nrMllanAer) 


100 I ciiis of iiolutiun (OuUin 

Sppiifip 

(xravity of I I 

fimo tk «iu«H/) 


10. Amtnunnim Nitrate at 15* C. 
(Gerlarh ) 


81 
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TABLE LXXIIc. — roiiftHUPd. 

11. Putiuainiu Nitnte at IB* 0. (Bodlander.) 12. Sodiiun Plilurulo at 13* G. (BoilUuder.) 


Bfieellio 

Gnvity 

of 

Liquid. 

100o.bms, ofSoluLioii runUin 

OmiN. Ale. 

GmiB. 

QnnaKRCV 

1-1476 


H9'63 

26-13 



87-44 



6-24 

86-36 

I8 60 

1 0805 

B'69 

h;n8 

16-18 

005,") 

14-08 

77-93 

14 64 

0190 

ir.27 

76-36 

12 27 

0376 

1!) 97 

72-93 

10-85 

0 91)35 

28 11 

1 61 74 

6 60 

9:>S.'i 

376,3 

.’14 31 

4-11 

9466 

42-98 

48-13 

3-37 

9060 

61 23 

27 33 

1-96 

HTua 

61-66 

34-74 

0-83 

8376 

69-60 

13 96 

0-20 

1 


13. l*iilassiuiuCli]«iri(lpatl4 T»C. (Hoill<uidor.) 


8|w( ifio 

100 f.nus. Ilf Hulutiuii Loiitaui I 

Ginutj 
lit Luiiiiil. 

Oiina. Air. 

■ 

dims H.O. 

Ornia KOI 

11720 


8810 

29-10 

1612 

2-79 

85 78 

26-86 

1366 

4-98 

84-00 

34-67 

1076 

10-66 

79-63 

30 66 

1086 

16-67 

75-24 

17-24 

0646 

20-60 

70-63 

14 27 

0465 

24-2.6 

67-05 

13-26 

0-9696 

1 40-42 

60-18 

6-36 

9316 

48-73 

40-60 

3-82 

8448 

1 68-63 

16 66 

0-30 


^1‘rifiL 

Gra\ity 

100 L.cniB. of Solution oontain 

of 

Lu|md 

GimB. AIl. 

Grme. 

GrmH. NaCI. 



88-70 

31-60 

1348 

11-81 

78-41 

23-26 

1144 

15-99 

74-61 

20 81 

0070 

19-39 

71-46 

18-86 

0698 

24-95 

66-80 

16-23 

029.1 

32-33 

67-96 

12-66 

0-9880 

40-3.3 

49 34 

913 

944.1 

49-28 1 

1 38-54 

6-93 

9076 

67-91 

29-37 

3-47 

8700 

63-86 

21-62 

1-62 

8400 

72-26 

11-24 

0-60 


14. Muii>;HiiiniH (Jhlnndo iu 76% Alruhol. 
(Brand eit.) 

f 10' 86’ 43' 75 87' 6 0. 

%orMuC'l, 83 1 88 1 87-5 S8S 

Mani^nuiu Clilimdp in Alnulute Alcohol. 

/ ir 26 87*'6 78 ’- 85 G 

% ol UC 1 | 88 3 33 8 36'9 

Potaannm Acetate in 99% Alcohol. 

( 15 ' 80 * C. 

% of Salt 88’8 60 

Gaesinm Carliouatc in 99 6% Alcohol. 
t 10’ 80’ C. 

%oros(w, II-1 20-1 


16. Mercurio Chloride in Ahaoluto Alcohol. (Schroder.) 


PcrMiit' 

H«C1, 

S[Ni(ihc Oinuty oi tlir Solution al 

0* 

10' 


SO* a 

000 

0-83136 

0-82286 

0-81436 

0-80694 

1-22 

8397 

8312 

8228 

8141 

2-38 

8484 

8399 

8314 

8227 

4-43 

8635 

8649 

8463 

8376 

8-66 

8906 

8977 

8789 

8698 

12-43 

9306 

9213 

9119 

9024 

16 91 

9629 

9623 

9425 

9329 

19-32 

1 9961 

9862 

9753 

9662 

22-46 

1-0296 

1-0184 

1-0083 

9982 











TABLE LXXIIa.--entliiiiMir. 

16. Ammonium Sulplmie. (Ilodlandor.) 



100 c. 0 Qn Solution contain 

Oranty 

of 

Solution. 




nnnE. Air 

1 

^ Ornii H,0. 

OrniE 

(NH,V«0| 

1'2240 


1 71'43 

74 10 

1775 

8 55 

GS-26 

59-54 

1735 

11 13 

06 54 

59 20 

1661 

10 r .2 

07-70 

.*^0 nr> 

1655 

11 29 

1 67 31 

56-30 

0 9530 

41 37 

4^47 

5 45 

9612 

, 44'2U 

1 46 05 

4 97 

9440 

44 27 

' 45 61 

4-51 

909H 

52’64 

36 78 

156 

8750 

62 61 

1 24 60 

0 30 

8549 

67 04 

1 18 36 

0 09 

8308 

77 .55 

6 .53 

0-00 


TABLE LXXllP —^Kized Soluticnu and SolutionB in Mixed Solvente. 

In HCl + aqua 

1. Ammonium Chluridr (Kii(cpI.) 


Spociflc 

Grayity. 

Gramme Moleculea per litre. 

Grarinnea jnsr Litre. 

NH 4 CI. 

HCI. 

T 0 UI. 


HCI. 

1076 

4-6125 


4-6125 

246-22 

0-00 

0605 

4-36 


65 

232-74 

10-65 

0705 

410 


65 

318-86 

20-00 


3915 

0-785 

70 


28-55 


3-645 


730 

194-57 

39-46 


3-737 

2-14 

877 

146-10 

77-83 


1 0876 


63875 


192 76 

114 

0-88 

6-10 

98 

46-97 

221-86 


2. Sodium Chloride. (Engel.) 


S|ieeifiD 

Gravity. 

Gramme Moleculea per litre. 

Grammei per Litres 

NaOl. 

HOL 

Total. 

NaCl. 

HOI. 

1-2045 

2026 

196 

186 

1726 

141 

1196 


0-1 

0-185 

0-51 

0-9275 

1-605 

3076 

6-636 

6-45 

406 

36 

3276 

300 

496 

6*245 

312-26 

304-67 

283-07 

266-81 

221-56 

137-16 

36*60 

3*64 

6*73 

18-56 

33-73 

64-74 

111-84 

204-94 





























m 


TABLE LXXITr, — confiniMd 

3. Silvor rhlonilo^J^Votrel j 4 ThalhniB Chloridn (Noyea) 


OomB H(1 
orfl}i Gi 
1165. 


AtfCl HCI 

,1 Jv fu i]uiidliF( 

1 RIIU Ag^'l 


Gim* HCI OnewiHiquid 
added 


0 

0 02f>3 
u orjhf) 
0 HUH 
1 


0 01610 
008D6 

UO06C 

00316 

00200 
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TABLE LXXIIf —ronftniied, 
8, Cupric Chloride. (Engel.) 


Spedfic 

QnTity. 

QriLiiiinr Moloculob par Litrp. 

Giammi'M ikt IJtio. 

ICnCl^ 

UCl. 

Total, 

Oufil,. 


ri^o. 

1*4 90 

9-175 

0 

9-175 

614-36 

0 

873 

475 

8-68 

0-45 

9-13 

681-21 

16-37 

874 

45A 

8-32 

0-7B 

9-1 

557-11 

38-37 


435 1 

7-930 

105 

8-985 

631-33 

38-19 

864 

3B9 1 

6-84 

-2-025 

8-865 

458-01 

73-62 

856 

319 

5-00 

3-7.5 

8-76 

334-80 

136-39 

B47 

231 


9-300 

9-305 

152-67 

338-42 

821 

288 


10-26 

12-6 , 

1 167-36 j 

372-79 

766 

323 1 


13-8 

15-47 

1 178-7H 

' - -J 

465-64 

677 


9. HtaniimiR Chloride. (Pngel.) 


Kpocthc 

Gnmuie Molecnleti jtei Litie. 

Gniumei |>er Litre, 

Oiavity. 

iiSiiCl» 

UGI. 

TnCdl. 

SiiCl^ 

HCl. 

up. 

1-532 

7-4 


7-4 

695-93 

0 

833 

489 

6-67 



6-27-28 

24-00 

835 

472 

6-375 



699-54 

49-24 

819-8 

524 

6-84 



643-27 

90-20 

766-9 

625 

8-12 



763-65 

126-93 

730-5 

724 

9-42 

4-00 

13-42 

885 90 

145-48 

688-0 

883 

11-76 

4-4 

16-16 

1105-97 

160-03 

610-8 

2-114 

14-76 

4-94 


13KH-10 

179 67 

638-7 

190 

15-64 


23-24 

1470-86 

240 04 

471-6 

199 

16-7 

7-8 

23 5 

1476-51 

283-69 

430-9 


10. Lead (liloride. (Bell.) 

100 parts of liquid containing n initN IICl of Sp. Or. 1'1162 in 100 parts of urater 
dissolve to parts of PhCl| at 17''7 C. 


n 


n 

w 

n 


H 

Vf 

1 


6 

0-107 

15 




2 


7 

100 

mm 

111 



3 

165 

6 

099 

■1 

151 

80 

1-496 

4 

146 

9 

096 

mm 

216 

90 

2-117 

5 


10 

093 

60 

366 
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TABLE LXXITf.— mHHnued. 

11. Solubility iu dilate IIGI. (Pltte.) 


Fmta HOI lu 

Amount Ilf PIjOI. ilbsnlvoil iu 100 uaitu 
of^iqulil at 

100 pis. aq. 


— 


— - 

— 


O’ 

20* 

40’ 

.IB’ 

80' 

0-0 

KO 

11-8 

170 

31-0 

31-0 

5-6 

3-8 

3-0 

1-0 

6-5 

12-4 

10-0 

1-3 

1-4 

3-2 

5-5 

13-0 

lS-0 

3-4 

48 

73 

9-B 

19-K 

21'9 

4-7 

fi-2 

101 

1-2 9 

33-8 

31‘5 

11-9 

14 1 

19-0 

34-0 

38-0 

46-0 

298 

30-0 





12. AtO'C. (Kngel.) 


Oramnip Mnliiulot yvti 
LUif. 

GlilUiiiM |ier Li tic. 

Giammo Molerulra per 
Litic 

GiammrB per Li tie. 

i PWlj 

iia. 

PhCl, 

IICI. 


HUl 

PU1. 


BH 

0 

5-82 

0 

mBi 

0 58 

100 

21-09 


0-035 

3-0.3 

1-27 


1-17 

1 3-J 

12-.5.1 

01,35 

0075 

1-87 

2-45 


2-95 

1-39 

107-29 

Oil 

1136 

1-52 

4-09 


4-67 


169 86 

0105 

16 

1-45 

5-82 

095 

7-3,5 

1.4-16 

367-.13 

0099 

33 

1-37 

8-37 

15 

8-90 


333-69 

0090 

34 

1-26 

12-37 

19 


26.43 

349-15 

0080 

45 

I'll 

16.37 

.301 

11-15 

41-71 

405-53 


13. Meieiiric Chloride. (Ditbe.) 


Parts nCl in 
100 Liaria w\. 

Fans 

(liHbolvM 111 
100 ^laila liquid. 

Parts HCl in 
100 iNirta uq. 

Parts HnCIfl 
dihsulvrd in 
100 fiarth liquid. 


6-8 

21-6 

127-4 


46-8 


141-9 

10-1 

73-7 



13-8 

87-8 

68-0 

164-0 










972 


TABLE LXEIIf — 

11 AtO’C (engdl) 
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TABLE LXXIIf — n^nhitued 
Jn llNOy+aijtiB 
IB Sodium Nitrntn ) 



Orunme MoIkuIn pir Litie 


Oiaiiiiiiis 

|iir LiIk 

KftMOj, 

1 UNO, 

Tutiil 

'SlL^O 

1 nxOf 

6 04 

' U 

6 61 

303 61 

' 0 

6 37 

0 263 

6 6 r> 

540 72 

' 16 67 

Gf'i 

0 37 

b<il' 

.51 ir)r> 

.n w> 

5 60 

0 88 

G^»7 

4^3 r)0 , 

1 !i5 31 

5 J7"» 

1 2j7 

fi 5 \2 

417 77 

79 03 

4b7 

1 69 

h 56 

41J.)‘) 

106 2b 

31)-i 

2 7 

6 65 

333 30 1 

1 lG9bO 

3 51 

.1 22) 

6 735 

217 93 1 

1 202 82 

( 11 

1 3 72-» 

(i S35 

2b.{ '19 

234 27 

2 .'ri 

48 

7 n 

199 4s 

201 >87 

1 h 

571 

7 .53 

152 79 

2(iU 26 

1 

71 

S39 

1 

109 01) 

416 52 


19 Potasmiiiii Nitrili (RiiriJ) 

(iriuiiui MuliPiilti |)ir Litn | OnniiutB jilt Litn 


l^NO, UNO, I l.iil I KNO, IIMI, 


1 33 0 1 20 I J2l)lfi I 0 

0 99 0 B8r. I DT'i | 99 91 , 3G 79 

0 828 1 32 2 Ns 83 36 hJOl 

0 74 2 1 )'i I 2 ^93 74 68 ' 1,}3 53 

0 74 3 11 I 3 8‘i 7168 19') 59 

0 76 4 8 I 5 56 76 70 JOl 87 

• 03 6 8 7 83 103 95 127 63 

3 83 12 00 It 88 2S5 60 757 82 


20 Load Sulphate, (Rodwell) 


6» Gi nl 

UN Uj 4 Dll 

Pin enlago of 
ilNOiitt 

1 nart 

diHsnKe<4 111 n {tarh 

lLNU,-faii 

of UN(»^H 01 ] 

1 079 

11 53 

.103 11) 

123 

17*50 

173-70 

250 

3100 

127 48 

430 

60 00 

10283 78 
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TAUIJ! LXXTTp.- etmtimied. 

21. Oaldum I'hosiihatp. (JliRoliof.) 


If 1 part nf IINO, (8p. Or. 1*23) be diluted with n parte of water, then I paitof 
CajPjO, will diseolve in p iwrte of eiirh eolutiun at 16‘'2S to 17‘'<’j C. 


Ik 


a. ‘I 

1 


Ik 

f- 

0 

2-73 

B-273 

-20-34 

13-236 



4-23 

10 t 

82 





10-7D1 

G4 

40 


6'791 

15-43 

13 

26 4B 




22. Rudorff found that the following pain nf salte gave, ut the tompeiatures stated, 
■aturated soluttnub of constant enmpohitioiu 


CoupoBilion ol Fair 

ra 

Hatuiiiled Solutiuii ruiitauia, 
pel 100 part^ ai^ua, 

100 puts 111 mtei 
at t ilissoh b 1)1 

Authoiity 

a h 


a 


b 

a alone 

b alone 


NH.GlfNaGl 

18-7 

22-9 

+ 

■23 9 

220 

36-4 

Rudnrif 

+ KCI 

22 

30-4 

+ 

191 

38 0 

35-3 

II 

+ Ba('l, 

20 

33 8 

+ 

116 

37 2 

35-7 

II 

+ NII,N(», 

19-8 

29-1 


173 8 

37 0 

183-0 

II 

+ (Nll,)/}f), 

21 8 

20-8 


46-5 



11 

+ K/SO, 1 

1 14-1 

36-8 

+ 

14-1 



II 

NaCl+KCJ 

18 -8 

29-9 

f 

15-7 

36-0 

34-3 

i| 

+(’uCI, 

15 

16-0 

+ 

72 6 



19 

+NaNO, 

20 

216 

+ 

56 8 



ri 

KCl + Kf 

21 -6 

10-1 

+ 

133-2 

35-2 

116-2 

II 

+ K\0, 1 

I 20 , 

, 35-2 

+ 

191 



11 

NIT.no, + X 11 XO, 1 

1 16 1 

1 162-9 

+ 

77-1 

106-0 

84-7 

II 

KNO,+l‘lifXl),) ' 

' 21 -2 1 

67-1 

+ 

119-6 

32 6 

53-3 

91 

Naa804+CuS(i, 

18 1 

18-9 

+ 

20-7 

13-4 

20 8 

It 


23. The following resulta liaTe lieoii obtained other luveetigaton 


Goin|imiboa of Fair. 

i*a 

Satnmied Solution roiitdiue, 
p(i 100 paiti nrina, 

100 wti of aatir 
at r (liisolvB of 

Anthority. 

a h 


a 

b 

u alono 

h alone 

NH4Cl+NaCl 


19-60 + 

30 00 


38-8 

Mulilor 



18-H -f 

24-6 



▼. Hauer 


16 

20-3 -I- 

26-1 



If 


18-76 

22-06 + 

26-38 

37-02 


Kanten 


B.P. 

78 8 + 

22-3 

87 3 

40-4 

Mulder 

+ KG1 

18* 

28-90 + 

16-07 



RUdorlF 


18 -78 

1 29-83 + 

16-27 


34-4 

Kantoa 


Rl*. 

1 67-7 + 

21-9 

87-3 


Mulder 
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TABLE LXXITr. 23—rmfimiMl 
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TAHLE LXXIIp. 2S— fmAimrd. 


OompOiiitioii of Pdii. 


SataroM Solution ooutaiiu, 
par 100 parts a(|tia, 

]0U parti of watri 
at f diuolre of 



f 0. 

— 

- 




Authority, 

a b 


a 


b 

> mloue 

b alono 


NaCl + KNOj 

4' 

35-96 

+ 

26-01 1 


IjongchaiDp 


14 

38 5 

+ 

28-7 ' 


Kndotff 


15 6 

39-57 

+ 

32 32 


I'afp* k Krightlay 


18 

38-9 

+ 

36-1 1 


Kudorff 


IH -75 

(r) 36-53 

f 

33-12 


Ktiraton 



(«) 38-25 

+ 

29 45 


II 



(0 39-19 

+ 

38-53 ' 


II 


HP. 

37-9 


306 7 


Mulder 

+ Nii,C(»3 

15* 

(«) 0 

+ 

16 106 



IIph-Ii 


1 

+ 

15-717 



!• 



2 

+ 

16 060 



II 



3 

+ 

14-438 



II 



4 

+ 

13-851 



11 



5 

+ 

13-299, 


II 



6 

+ 

laTKSl 


II 



7 


12 306' 


»l 



R 

+ 

11-864 


*) 



9 

-1- 

11-461 


.. 



10 

+ 

11-097 




11 

+ 

10-773 

11 



12 

+ 

10-488 



H 



13 

+ 

10-241 



II 



11 

+ 

10-041 



11 



15 

+ 

9-880 


1 ” 



16 

+ 

9-762 

ft 



17 

+ 

9-6861 




Irt 

\ 

9-655' 

V 



ID 

+ 

9-667 

II 

1 


20 

+ 

9-7251 


|1 



21 

+ 

9-828 



II 



22 

+ 

9-997 




+ (Ni4C(), 








+ioir.o) 

1 

15 

(«)• o-oo 

+ 

6142 



M 


4-03 

+ 

53-86 



11 



6-02 

+ 

48-00 



M 



1-2-02 

1- 

43-78 



11 



16-05 

+ 

40-96 



II 



19-82 

f 

39-46 






23-70 

+ 

39 (16 






27-93 

+ 

39-73 






31-65 

+ 

41-44 



ri 



35-46 

+ 

43-77 



II 



(/*,o./)37"27 

+ 

45-32 



II 

+ K /?04 

14 

(w) 37-60 

+ 

7 03 



Sudorff 
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TABLE IjXXTTf. ii—amHmed. 
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TABLK LXXIIf. 'JS—eoiOtntM 


Oolupobihou ol Fall 

«*0 

^ Siliiiikd S<iUttion toiitaiiiv, 

1 poi lUO puta nqllll, 

100 pails of watPL 
at rdisHohtt ol 

Antlionty 

a b 



1 

a 


6 

a tiono 

i \1oii 

Kci + Kjao^ 

18 

■•7.1 

1 (J*) 32 96 

+ 

1-79 

34 5 

10 8 

Kaiaieu 


(V) 33 12 

+ 

1 7.1 



19 




(-) .1.112 

+ 

1 HI 



11 


14 

•h 


2^2 

H 

2 0 

335 

ID’S 

Kopp 


15 

B 


27 9 


J 1 

.13 6 

104 



16 

1 


271 

H 

3 3 

33 6 

10 4 

M 


10 



30-9 

4 

1 IJ 



Pic lit AU ill^ u 


:i0 



13 4 

4- 

143 





10 



36 1 

4- 

1.17 



1) 


4(J 



38 7 

4- 

1 69 



.. 


.10 



41 3 

4 

1 82 





CO 



43 8 

4- 

194 



19 


70 



46 3 

+ 

2 06 



19 


80 



49 J 

4 

221 



yi 


90 



52 0 

4- 

2.18 



11 


100 



54 1 

4 

2 53 



y 

NHjNOj+KNdj 

11 

1 

(«j) 

8s« 

♦ 

40 h 

141 

26 

MuIiIbi 


19 

1 

(ftiJ 

130 4 

+ 

46 3 

161 


11 

+ Ba(NO,), 

9 


101 3 


62 

143 

68 


MaNO, + KNO, 

1.1 

•6 


91 16 

f 

3(11 



Pafp ARpightley 

18 

73 

('I) 

89 53 

+ 

29 4.) 



Kurslcui 





88 00 

4- 

3179 



11 


20 


94 60 

f 

39.14 



Nifol 

+ Hp(NO,), 

14 

•il 

(ej) 

66-4 

4- 

110 

83 7 

62 0 

MuMar 

+ Ba(N(i,), 

16 

7.1 


188 14 

4- 

3 77 

86 6 

89 

Kanben 

20 

2 

Ul) 

1 86 6 

4 

36 

87 7 

92 

Kapp 

KN(),+Ba(NO,), 

1^ 

•5 

O/i) 

28 8 

4- 

64 

29 7 

80 

Rfuldor 



(^) 

1331 

4- 

6 91 



Kanten 




Oi) 

29 03 

4- 

100 



11 


21 

•5 1 

(0 

.131 

4- 

6 7 



Ko)ip 


23 


(^) 

36 3 

4- 

35 



91 

Nb,S 04 +CuS 04 

0 


(/]) 

153 

4- 

0 



Diacon 



(wi) 

5 34 

4- 

6 01 



19 




(»i) 

5 73 

4- 

9 81 



91 




(o,) 

(Pl) 

6 48 

4- 

16 67 



99 




3 35 

4- 

16 84 



19 




(Vi) 

1 98 

4 

15.33 



II 




(r,) 

0 

+ 

14 99 



99 

M({S 04 + (’n804 



(>,) 

26 37 

4- 

0 



19 


1 

(fi) 

2.191 

4 

2 64 



99 



1 

1 

(«0 

2130 

f 

4 75 



11 



1 

r-’i) 

23.14 

4- 

9 01 



II 




(Wl) 

15 67 

h 

12 03 



19 




('l) 

8 64 


13 (tl 



91 



1 

(yi) 

0 

+ 

14 99 



II 



m 

TABLE LXXHf. 23.~eoAM/iMed. 

Notkb. 


(а) AAtnrat<>(l KNO| I aq. traali^d witli NHfiCI. 

(б) SaturatiMl Nn4(Jl ( aij. tnatpcl with KKOg. 

(r) Sniinllaiiroua treatini'iit of NH4CI and RNO|. 

(r^) B} vanning solution uonUiniug exoeSM ol both ulfca, and cooling to 11 ' B CL 
(0 Saliirati^il Hn(NC),)s \ aq. tn<at»d with 191 ] ^Cl. 
if) Sutiiiated NII4CI +aq. trnitfd vitli lla(NO|l, 

(v) Sniinllanooui trcalnii'nt of NU4CI and lhi(NO|)|. 

Kiitiiiatwl K3HO4 ta(|. fcnatfMl villi KlLCl. 

(<) Satiiialed N]l4fM \ nq. tieaicd with KgBOi. 

(;) Hiniiiltaiicoiia triMilinriit of Kl^Ol and K11HO4. 

(1*) WLMghls ilifesnlvoil ill 100 |iaitM uf watoi. 

(f) 100 ]iartB vati'i utnralril with NE 4 PI ai 10^ and thin vith Ni 4 K 04 at 11^ C, 

(m) 100 v&rtH VRhr baluralid uitli BasH 04 at lO'', and then with BU 4 CI at 11 ^ U 
(ir) Bulniutrd '1 + aq. treutpd with KaNOf. 

[o) Batupiteil NaBO^H afj tuMti rl aith N d'l 
\fi) Biiiiultaneiins tiealiiieut ol KaCl and NaNO) 

(tf) By warming lohitiou coiitainiug pacotis of both hallOi and cooling to 20” Ct 
(1) Saturated NaH t ar^ tieatcd vith KNO,. 

[hj Saturated KNOj I aq. tieated with hlaCl. 
iO iSimultanrono trealmnii of Nat'l and KNO|. 

(r<) Solubility of aiihydious Nd^t^Ui lu IQO pails NaCl 't-aq. rontaiiiing % RaPI, 
(u) Amountii distoheil in 100 |iarts of watu whin Ka./ O1+ 1011,0 is 111 nceu. 
(11O By warming mdutiou cmitaining einoss of laith salt^, and cooling to 14 ' C. 

(.r) Situratod KCUaq. treated with K,S04. 

(y) SimultaiitHius troatniout of KCl and K2SO4. 

(a) Salurateil K,S04-4 nui tieated with KCl. 

(ffi) 100 parts watu utiuntid uf 11” with NII4NOJ, then at O' with KNOv 
( 4 ]) 100 parts wiitri satnrateil at IT with Nn4N0„ then at 15 ” with KNO^. 

(r|) Siilniated KNO,H aq, tn>ater1 with NaBO^ 

(dj) Satuiitad NuBO,-l m]. treated with KNO^ 

h) J 

(/j) I Wrights dishnlveil in 100 iiarLs walm. 

(Ifi) > 

(A,) Saturated KKO, t aq. tn^atod wilh Ba(NO,]i. 

(q) Satiiratod Bi(N()4)j k aq, treated with KNOj 

I Simultaneous tiealment of KNO| and BaiNO^V 

(W 1 

(m,) I NajS04 in exoess, and gi?en amount of CnS04 added. 

(«i)i 

(Oi) Both iu excess. 

(Pi)\ 

(?i) ] (•'QSO4 ill flxeem, and Bb« 804 added. 

(n) ) 

(*i) 1 

(f]) > MgAO| in exeesS) and given nmouui of CnS04 added. 

(0|) Both in exress. 

(»i)i 

(xi) } CnSO. iu arM, mil MrRO. ndded. 

(n) J 
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TAKLK LXXIlr -ronUmuHl 

24. Fur thr thite Baltb^ NaCl + KCl -I K^RO^, Procht and Witig'^u obtained the following 

leaultB — 


100 parts or uarei it f ( diuolvo 


*c 

Paits NaI J 

K( 1 

I’tals K>i», 

10‘ 

»1 13 

1 .3 IS 

SIO 

20 

.14 01 

' 3 06 

hOO 

SO 

3136 

2-.33 

0 36 

10 

.15 16 

-»S| 

10 Sh 

90 

iU 77 

JSl 

11 07 

60 

36 10 

2 72 

110.3 

70 

.3t* •» 1 

3 JO 

1J3J 

80 1 

.36 01 

1 5 06 

1 

IJ ‘6 

90 

3.*) S6 

C»tl ' 

12 IJ 

100 

3>b3 

8 79 • 

1J5I. 


25 Rnlubilily of KC1 in 20 aqueous Solution of (Pnchi and Wittgiu.) 


rr 

nfN*iT 

riin’iiUp* 
i.r Ki I 

lo’ 

57 

12 

20 

OH 

51 

80 

.3') 

6 0 

40 

bO 

60 

60 1 

61 

70 

60 

b3 

SO 

70 

6 4 1 

1 01) 

80 1 

1 6 6 

100 

90 1 

6 7 

no 

100 

GO 

130 
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TABLE LXXliF.-nfft/mHw/. 

26. Sulnbility of Mixtorra of NaNO, and KNO^. (('laniflley and Thunisou.) 


- -- 

-— _ — _ 

-- _ — 

--- —„ 

— - - —- 

Per/'eiitRge NaNO, 
111 AlixtlllB iMj/orC 

Weifflit of Miztnio 
(lisHolved in 100 

rails KiKUj 

ViTtfi KNOa 

PeiTPntOf^ NuNO,i 
in KeaiduB Hfter 

Si)lntii>ii. 

|Art8 Water at 

(lis><o1voil. 

Jiwtilvod. 

evB]Ninitiii;; SUilii 


20" C, 

_ 



lion to DryiiP&a. 

100 

S(i-h 

"C-S 

0 

100 

no 

lono 

06-1 

i:)i> 

88 

so 

lliG-S 

OH-O 


71-8 

70 

l.lliS 




1 liO 1 

1.17 fi 

900 

17-6 

65-4 

1 rio 

106-1 

06 0 

401 

62-2 

J.V7 ! 

Hs-0 1 

1 ."iM-.l 

34-7 

60 G 

10 

Sl-1 

in-e 

.‘irrO 

DG'2 

»(» 

7.'17) 1 


1 


20 

•M 1 1 

20-H 

1 333 

3S-5 

10 

tO'll I 

9-1 : 

' 31-5 

22-9 

0 

:i:! i; 

0 

1 330 

! ' 

0 

1 


27 . Sitedlic nr<ivity iiinl CVuirontralinn id Ammouiaral Solulinnn nf NTf^l'l. (Kni^i'l,) 


HiMvitic Gravii\ 

thauiuu Nuiii 

NH/n. 

ulni {HT LitlU 

Nllj. 

UliUlllllOS ]HT lilllV, 

_ 

NILCI. j N'llj 

1 - 07 G 

4 - 612 .'j 

0 

21 G -22 

0 

067 

DH 

U-:i 37 

214-48 

913 

034 

tit) 

1'2023 

242-88 

20 - 4.3 

Oil 

3126 

2-34 

240-88 

39-80 

031 1 

46 

3-8 

237-64 

61 01 


40 

1-7 

234-87 

79-96 


3626 

6-46 

232-87 

92-70 


3126 

HOO 


130-08 

9 !I 2 

40 

900 

234-87 

163-09 

983 

4370 

9-66 

236-87 

162-16 

934 

975 

13 0 

266-.67 

3 - 21-13 

931 

GO 

lG -076 

320-28 

288-39 


VOL. IL 
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TAULi: hXXUF^nfmumi 

2B Snlnhililiy of NaCl mth tho adtlihon of NaNO^ at 15^*5 C (fiodlandcr.) 



29 Gullibility of ^itli ilio aililitioii of ^ i( I at hV V (IlmllaniVT) 


Om LiLtp loiitiiiis lu Qnmiiiis 


8|Miho Uiuvit} 

1 NiNO, 

1 >bU 

1 H.O 

HIM 

624 6 

, 0 

743 2 

3645 

6C9 6 

40 

756 9 

3561 

.520 9 

72 4 

7571 

3530 

470 6 

]i;{6 

763 6 

3495 

426 6 1 

153 3 

760 6 

3435 

390 0 

1731 

7714 

.1436 

3S7.5 

1397 

771 6 

3436 

3M0 2 

19.14 

7719 

Id the lul two lu^tauiHb NaUI Bipaiatiil oui 
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TABLK LXXIlF.-run^tMKnl. 

30. Solubility nf NaCl in NuOH. (Engel.) 


S|ierillc 

OnmiDo MoleculfH |ier Liiie. 

OrouDeB 

|H!r Litie. 

Gravity. 

Nal'I. 

Ni,0. 

Total. 

N«C1. 

NEgl). 

I'i07 

.V17 

0 

5-47 

3]9’2G 

0 

’221 

i-os:.''! 

U-IH 

4176 

28X’16 

29-74 

225 

4 7212 

0-6725 

3937 

275'll.) 

41-66 

2.36 

1-2373 

10106 

27X1 

217 32 

64-46 

24!) 

3 y.3.') 

i-47K 

433 

230 83 

91-36 

2 'jr. 

2 195 

3 05 

545 

145-62 

188-75 

314 

193 

3'7B76 

7175 

112-64 

23163 

362 

0-94U» 

_j 

5 323 

6 266 

54-91 

329-88 


31. Sulubility uf KOI wjtb odilitiim nf KXO^ nt 17''S. (BnJlandrr.) 



In Ole but four imtuon KNO| boptiatnl out. 
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TABLE LXXIIp.—P fmttniiwf. 

32. Soluliility of KNOi, vitii addition of KCl at 20**5 C. (liodliiDder.) 


1 

1 tPOG 

One Litre of the Solutions potitaius Qnns of 

SKO,, 

KOI 

IIjO. 

1-16215 

276*8 

0 

88.5*1 

1700 

243-9 

47-2 

878 9 

1765 

224-4 

77 4 

8717 

1895 

202-3 

1-22 3 

864 8 

19K3 

189 6 

151-6 

856-9 

2160 

176-7 

1961 

812-3 

2265 

171-1 

221 7 

834-0 

2100 

167-9 

249-6 

822-4 



33. Solubility of KCI io KOIi + aq. at 0* 

C (KllRBl.) 


aSflH ific 

Oiamnw Mnltnilei pi‘i Utre. 1 

(■laiiinips jN»r Tiiiii 

Graury. 

KCI. 

i 

' 

1 1 

Tot il. 

Kf’l. 

KP 1 

1-1.59 

3-45 

0 

,5-4,5 

256 68 

0 , 

146 

3-1 

0-2376 

3373 

230-64 

22-13 1 

153 

2-83 

0-47 

3 

210-6.5 

14 19 1 

172 

2.5 

0-09 

20 

171 12 

y.1-08 

196 

1-8.576 

1-506 

3135 

136-71 

1ll-5|0 

216 

1-4125 

3-0 

4123 

107 33 

188 04 

2.59 

1-1426 

2-4625 

6050 

85 00 

231,52 

261 

0-^975 

2 926 

822.5 

66-77 

273 00 

294 

0-6276 

3 ,5126 

1 14 

16 n.5 

3.5I»-21 


Hiiluhility of m X,iC)n + inj. at 0" C. (Kngel.) 

1 

S|ie( ifir 

Gramme Mo1k*u1ps jici Lilro. 

(itaiiiincs |ier Litre. 

Qiavity. 1 

NiiNO^ 

NByO 

Tolil. 

K.iNOj 

N.,0 

1-341 

6 64 

U 

6 61 

563 64 

0 

338 ' 

6-2.5 

0-2875 

6-rp.576 

530-53 

17-82 

333 

5-716 

0-61 

6 325 

483-12 

37-79 

327 

4-70 

1-275 

6 026 

403 20 

78-09 

.526 

2 05 

26 

6 55 

250-41 

161-07 

3.H2 

1-70 

3-9 

5-6,5 

148 55 

241-61 

356 

1-.519 

4’.5875 

5-9066 

111-90 

284-19 

401 

0-606 

C-0S75 

6 6926 

51-36 

,577-12 

. 


3D. Soluiiility of K^SO^ in + iiq. (Girurtl.) 



Gniimus ni 1 Lilrc M itm. 

Giaiiimos in 1 Litir Water, 



»ij, 

T Ksn, 

NII^;_ 

1 '^KySO. 



0 

108 04 

246 9 

1-40 



60-8 

41-00 

310-2 

0-42 



153 7 

8-28 
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TABLE LXXITg.—P reparation of BolntionB of known Btrengtha. 


Woight of 
SabitflncQ 
to be addoil 
to lODiinrte 
of Watt*r 


Weight of 
Sulntaiipi* tu 
lie iddeil to 
100 Mits of 
Water. 


Weight of 
8iibs£ii(‘i> to 
tie adJrd to 
mu jiaiU of 
Water. 


Wright of 
SuIhUiiu* to 
hr ailded to 
100 oaitH of 
Water. 


10101 
2-0 lOS 


1^1 


3I6-6G67 
334 7H26 
364 Sir).*) 
37G-1UI)6 I 21 
4000000 20 


8-G'jr»7 U 


49 2637 


44 81 42G-316H 19 

43 82 456-666G 18 

42 83 4H8-2363 17 

41 H4 525-0000 IG 

40 85 5GGGG67 15 


39 80 
38 87 
37 88 
36 89 


614 2857 
670 8615 
733-3333 
809-0900 
900-0000 


20-4819 


57 
66 

81-8182 I 55 


1011-1111 
1150-0000 
1328*5714 
1566 6667 
1900-0000 


651852 154 


92-3077 

62 

96-0784 

31 

100*0000 

1 50 


2400-0000 
3233 3333 
lUOO-OOOO 
9900-0000 


Weight of 

II 

Water to be 

-1 

added to 

la 

100 parte of 

«« •w* 

Bubatuioe. 




ii 

Weight nf 

tn £ 

^ 0 

Water to be 

»3 

uliled to 


100 parte of 

5.S 

SalMlanDO. 

II 


Weight of 
Water to be 
eddedto 
100 parte of 
Bnbetaiice 


Wrij^t of 
Water to bo 
•tided to 
100 parte of 
Snletouee. 
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Ihn iw of tho preoedfng talilo ia aelt'Orident. Thna, if it ia teqnired to make o aolation 
oontainiug 52 per oent. of eiiy eoluble auletanne by looking for (i 2 lu the ttrat oolumn, fra 
find from the arrond ocdnmn that we mnat add lOB 3333 grammes of the aubalanee to 
lOO grammea of water; or, by looking for 63 in the third oolumn, we And from roliimii 8 
that wo (diould have to add 92‘S077 grammnof water to 100 grammod of the aubatanee. 

If P^perrontage of subataneo in the atrongei of two (lolutinua, 
andp- „ „ weaker „ „ 

weight of water that must be added to 1 unit weight of the stronger to prodnoe 

the weaker - 1 ; and weight of aubetaura whioh muat bn atldod to 1 unit weight of 
the weaker to bring it up to the higher atrongth ~ p - ^ 

Per example, a aolution of Bulphnnc acid of 55 degrees Buime containa 70 per rent, of 
how murh water muet lie added to evniy gramme of aoch solution to reduce it to 
31 degrees fiaumi^ oontained m 36 per oent I 

Uerp 1 - l«^^-.1a0 94 gramma 
p 36 

In 1 gramme of 70 per cent eolation we have '7 gramme of HiSOi, 

Percentage of m diluted solution = 1 . ® ^ ^^^^=36 

tUnre is, in nearly every insiancB, a cliiuge in the total volume when two liquida of 
different densities or mnstittitions are mixed t^ether, no simple formula ran bo given for 
diluting or fortifying voliimetrioally a solution of any given density to produce another of 
a rei^uirefl density where the percentage of aubstmee held 111 solution in each cabo la 
known, as well as the donsitiea, then the calculation can he 0 isily made 

If P, D, and V reproeout respectively the percentage Bontouta, density, and VDliime of 
a comparatively strong solution, p, ef, and v, ike cormepouding values for a weaker onBi 
and d, and v, those obtained by mixing Y c.oiiis. of the first and v c-rms. of Uip second. 

Then, if v-1, wo get V* or litre • V-1000 (I) 

" V) * P/ 

AttdifV-l.MF--,5**ll^\orV-lhtre «=»1000^![^"^,^.(2) 

Aud, Anally, if v-1V- J ; and »-=J J" P; 


ur T -1 litre Vw 1000,4 e.oma, and 1000-^■^c.rmii, . . ( 3 ) 
DP-p dV-p ' ' 

Should p become 0, i.e. if the aecond liquid be water (d ■ 1 ), then niuntion (1) beromim-* 

.... ( 4 ) 




987 


tiid 


P P 

( 3 ) lor V- 1 litregivre V-lOOO.^P c,emB., and o- 1000 /’^*’^;c.fma. 


. («) 
. («) 


For Bxampli^i if wb lequirod to kuow in what proimrtiniiH aolutiona of ^uljilinrir arid of 
deiiBit7»l'4, pisroentago HjSO^saSO'lli and denaity^M, pt^rceiitago of 14'35, 

respectively, iiiiiaL he mixed to make up a litre of deiiniby 1*3 and peioeutage lljSl « 3!I'J9, 
WB get by equation (3)— 


V-1000.1 J 


39;19 - H -36 
'50 11 -14 36 


645'OOG C.CIDB, 


0 -1000.^'®.®® -3(50-891 c.cmB. 

115011-11*36 

Wnight of 1IJ40, in y> 615*006 x 1*4x05011 ~ 15-J 49H f^nui. 

„ „ „ r =.300 891 X 1*1 X 0*1135- 56 967 „ 

Total.=509*463 gnus, 

WiMght of H.RO, ill 1 litre of 1*3 density -1000 x 1*3x0*3919- 509*467 „ 

If wii dpBired to iiiid tlie weigliN (W and w) of the strong and weak bolutions wlmdi 
must lie |nit togi'tlier to make up 1 litie of the medium, wi get— 


W-KMMM 


and v=lU(IOil 


P-p 


(•iins. 


. (7) 


and when p-0, (7) Wroraea - 


AV- lOOOilJI 


lOOOd. 


1 *-/. 


( 8 ) 


The volume and denrity of a mixture of solutiona can only be Obcertained by experiment 
or by Tefeieiice to tablee giving the roHUlte of actual tuala. 


TABLFi liXXlIii.^Belatioiui of Solubility to Frewiiire, Temperature, etc. 

Rorby, invuetigHtiiig the influence of preHMire on Bnlulnlity, obtained the following 
reeults;— 


SubdUncr. 

a 

h 

B 

ii 

Ammonium chloride, 

LO 

164 

-1*046 

-0*6,38 

Kodium chloride. 

13*67 

97 

+ 0*407 

+ 0*410 

Coppw enlphate, ■. 

4*83 

60 

1-91 

1 3183 

Potaanum fenicyanide, . 

2*51 

86 

0*288 

0 39.6 

Potoaaiam eulphato,.... 

31*21 

63 

1*84 

2-914 

Potaeriiun fotrocyanide, . 

8*90 

66 

1-64 

3*846 

1 








988 


TABLE LXXIIh.— rr/ri/mued, 

a«Inoreaap of volume of salt in CTjfliallising out of RjitiirAioil Bolutiou, expiOBRod in 
imrcoutagas of tho flohd salt 
ft-Bl^resburc m atmospheres. 

csrercBUtage mciease of eolubility under pressures given in h (originally di8>u)]yei1 
salt -100). 

d» Corrosponding incremoiiiq under prcsmire of 100 AtmDs]ilmn»i. 

From these he d^uuefl Um oxprei^Km — 

8,-8 

where m is a fanctiun of the mechanical equivalent of the force of crystallisation. 

E. Muller obtained the follnuiiig Viilue&> fni tho umouiil u{ salt disbohed in 100 parts 
of water under various prebsiirea and ut voriou'^ temiH^ratuieb.— 


(1) Sudnim Clilondp 


pm stilli.v». 

t -0 

9 

1-. ' 

211 

25 

30 

1 

39'S9 

35-72 

35-70 '• 

35-78 

35-81 

1 3(i‘01 

20 I 

35-79 

36-t<4 

35 91 1 


35-99 

30-10 

40 

35 95 1 


35 87 

J5-82 ^ 


_! 


(l<i) Sodium Hulpliatr 


P 1 

f=0 

1 Ifl'' 

1 < 

J-60 

^12 70 

20 1 

471 

' IJ 88 

80 ' 


1 lJ-77 

40 1 


' 1153 


Potassium Sulphate. 


P 

/=-!)* 

15 6 

16 -2 

1 

7-31 

10-J9 

10-32 

20 

7-(S« 

10-43 

10-51 

80 

7-G9 





TABLE LXXJIh. (2 ). 

The exproraone for the rulntinne Imtween Holiihility and tompeiaturr ere practically ell 
empirical, in the following, 8,=weiglit of eubetuioe dueolvod in 100 grammes of water at 
temperntiire 


SnbhlaucB, 

Han^ of 
Tpoip, 

Uf 

Antliority. 

N114U1. 

0" to 100" 

207 + 0'.UH 0‘00]25/^ 


mo -116 

2(f7H 0-3218 /1 0-001M2/‘ 


TiCl, . 

0-65 

a3-7 4 0-otg( o-oofi/* 


Nal’l, . . . . 

O-lOO 

S.V64 O-OltO^+O-OJ/^i O-OglOtf 



aliovH 20" 

34-360 4-0-0637( 

Coppot. 


0- 10“ 

36-7 4-0-021 /4 n-0,2«“ 


0 100 

3B-6’ 4 0-i)07''>9,/ l)-4n-0;ill3(/-4j’ 

All ill in. 

KCJ,. 

11 - 1)2 

61 1 0 2<-:i7/ 

CopiipL, 


-00-110 

■26.0 II 2-260314 U 0^410/^ 


0 100 

26-.'>4 0-2!>l 

GBianlin. 

OaCI, 

0 40 

ii-et/io-oi.V-* 



41 - 60 

7«l/ 



60 -101) 

coil -362 0-lli:il’ 


8rCI,. . 

1) l;:0 

44-2 f0-.3011/10-001661^ 


BaCl,, . 

u ior> 

30-62 1 0-2711/ 

liay*Luiuao. 


0- 10 

30-0 4 0-235/ 0-0,26/“ 


41 80 

'Ifl-D 1 n22l3/4 0n,i->/* 


I’oClp 

61 -IDS 

.30-0 . 0-2-276/-4 0-0,6125/* 

11-111) 11)6/ 

Beirher and 



Di^voiitfir. 

K,1'IC1,„ 

0 100 

0-74-l-0-0126/-l-0-0,31li/> 


CV’tCI,, 

mBi, 

0-100 

0*024 t O'UOjriDN 0'0,'»4^ 


1 0 -lOii 

67-024 O-s.-:/./- O-On-25/* 


Li Hr, . . . 

0 811 

143 4 1-70/ 0-0068/* 


NaBr, . 

abriu 44'* 

110-31 1 0-1076/ 


ari'- o‘ 

79-6-1 0 4/ 



0 100 

79-6 1 0-414 /1 0-00632^ 


KUr, . 

0-110 

51-43 t 0-6126/ 


HI, . 

23 114 

120 23 l-0-(i06B/ 

II 

1 0 117 

128 t 0-8181 


NllJfO, 

\uHO„ 

^ 0 70 

97 4-8-6669/-I-0-0197G/* t 0 -n,] 6 .'i/’ 


0-100 

73-9-40-479/-1 O-OnOii/* 


0- 68 

67-6 4 0-871 

Mendelpjeffr 

KKO„ . 

0 mo 

13-3 4 0-607/4 U-0173/* 


0 100 

18-8-f 0-6741 4-0-01717/*-90-0,80? 

II 

AgNO,. 

0 JOO 

122 4 7/ 


MNOili. . 

0 .ir^a 

30-641-604/1 O-OOfi/' 


3i"-;i 100“ 

87'44-1-0-07/4 0-0,11? 


B*(NQ,)„ . . . 

0-102 

6 1 0-186/ 40-00112? 


IKW'.)., . . . 

0-21 

86-640-78/ 



24-44 

80-6 4 0-88/ 



46 -106 

36-64 0-906/ 


INIIASO, 

o-ino 

76-4 4 0-2304/ f 0 - 0 , 0 A? 


Li^*. . . 

0-100 

86-81-O-OU-0-0,17? 


K^IO*. 

0 50 

8-640-102/4 0-0g88? 



60- no 

]5-840-2(/-BO) 



0-101 

8-864 0 1741/ 

Gay-LiUBQO, 

MgSO* . 

0-108 

26-0 4 0-401*/ 



TABLE UXUf. 


l[iiS(V 


OAO*. 
Wiao^,. 
CaA 04 ,. 
Sii80„. 


KHGOj, . 

KClO„. . 
KX'^ 4 , . 


OAt A (Hnnrinir icid),. 

a aooo)j,. . 

HC 0 O)i,. . 

oScSoSoi. 


mCH,COOV„ . 
i»0|H,GU0, . 

Ci(qiH,ooo). . 

lh(C^^)„ . 
WiOOOM . 
AgWXXXO. ■ 

oliofifoom. 

SSlciw, 

IH(01T,)COO, 
GOO, . 

_ 0 )|W. . 

Ok((CHj^HCHd(X)0}, 



Gb|cH,OH^(01L)COO)i 

i;/o^,oob)b(4 • 

coo 7^)1 ■ 

A(t(4H,)yCHOOO, . 


C»' 

Ci(i[ 

Oi{i 

lta(r 


.. . li)OOOj, 

iiCOO)j ( 11)1 


Kaiif^e of 
Temp. 

a 

1'--- 

iotlioriii}*, 

ir-40* 

iiS'4+0-M7St-h0-a,IS7r><^ O'O^liW'+D-0kU», 


40-M 

r3l-t-0'168((-10) 


04- 80 

01*6 Poiifltank 


0“ 

r'ofo-smrio'oouso/* 


OMW 

21-48-CO‘48f 1 O-OOK* 


0-108 

20'34 1 0-488(-t-0-D;OS(* 


0 -104 

164 0*lttt40 0040t< 


0-00 

41 K0■8<-f-0-0fl30^' 


U- (0 

8-001 O’lnOl 1 0 0 ^ 


1 

1D‘8O4-O‘30l 


' 0-80 

3-a 4-O‘lOW < 0‘0043C 

KlniTB, 

0-100 1 

88'II04-0-Z0» 


'20-100 , 

6-610-0-lO15N+U-0U87RTf 

ClACiHMI. 

0 -100 

1-94+o-ooie^ot 1 - o>ooi66n<«/' - 0‘0|i6otr' 

Ditle. 

0*-S-76‘*'6l 

2‘88-i n-16S30Ulf l-0'0;87s!6 11 ' t 0 0 , 1 U[>U 1 

Mii'/yimki. , 

, 0*- 60 

10-297111 1 n-oa-229(f U-S) 0 0 , 12 '. 1(1 O'v/ 

Kiasiiicki, 

! 1-76 

‘27 -7744 + 0-0236748(1 -1) 1-0 0^3n‘2'2 1 1 / 

„ 1 

1 

-01V>0123(I 1)' 


0-76 > 0*6964+0'012D2'fO-(l,1.W 


1 1-60 

3;‘hM2 1 0-2676(1 -1) > 0 8^884611 -If 

II 

0-80 

68-4784 0-e8<Hl7(l- 0-8)-0-0,5481(1 -IfB)* 


0- 78 

0-6238+0-0171988(1 0-7)-00,7816(1 0-7), 
l-0-0,m0111- 0-71^ 

1 l{iiiipBU8inQrb, 

0- 79 

41-2986 4 0*111(16(1-0-2)4 O-l),86065(1 0-2)' 

4 0-0,117007(1-0 2)' 

KruniokL 

0- 80 

48-2071+0-871*205(1 0*61 0-0,16687(1- 0 6)' 

19 , 

0- 66 

0-'J66 4 0-0,61672(1- 0 6; 1 0 0,108771(1 -0 8)' 

K.8upen8tnai!li. 

0-78 

0-8008 + 0-0,757805(1 ■ 0-8)+0-0,‘2C8BB(l - 0-h)» 
4 0-0,731379(1 -O-liji' 

91 

1-80 

20 8684 0-080809(1-1)40-0,66217(1-1)* 

Sedhtoky. 


0-2294 4 0-002668(1- 0-8)+ 0 0,7543(1-O’O)* 

• 9 

1 0- 80 

0-1774 1 0-003849(1 0-2)+0 0,6628(1 02)* 

II 

1 1- HO 

1-1116 - 0-0,2978(1-1) 100^106(1 -If 


i 

1-10884 n-0,6131'( 1)4 0 0,4812(1 1)f 

10-238 - 0-07613(1- O'S) 4 0-0,6898(1- 0‘S)R 

Stimy. 

0- 60 

18-4-201 0-106138(1- 0-2)- 0‘0,10907(t- 0 2)* 

19 

0- 80 

-2828224 0-31106(1-0 8) -0-0,4417(1 0-6,' 
21-668-0 1*2348(1 0*.<) 1 0*001767(1-0-3)' 

91 

. 0- 70 

11-07708 1-0-0,626014 0 0,31-2131' 

KepiAPL 

0-74 

0 108 4 0-0,847(1-0-7) 1 0'0,88(l- 0-7)* 

II 

). 

0-511664 0-0,172(1- 1)40-0,1512(1-1)' 

StichU 


16-4894 - 0*08376(1- 1)4 0-0,042411-1]^ 

M 

. 0- 76 

2-727 - 3-01476(1 - 0-7) 4 0-11,2207(1 - O'?)* 

«i 

0 - 7S 

30-119- 0 2017(1 0 7)4 0 0,1438(1-0 7)* 

IF 

0- 68 

8 47 - 0-08976(1 0 6)4 0-(i,Ult83(l-0’6)' 

II 







> TABLE LXXna, ($). 

In ihn following Ksult* obtained Ijy Etaid, H, denote* the weight of the diamlved 
nlMlanoG in 100 parte by weight of eolation. 


HuImUiiu. j 

liaiitfi ok 
Tomp 

S, 

iutluiiity. 

NeOl, ... 

O'lOO 

26 4+0 0248/ 

KUnl 

JtJ'lj ' 

Cell* 

-00 no 

20 5 4 0*14i6(/t90] 

fg 

-18 (1 

12-0 4 0 *21 iKi/n 8 ) 

ji 

VeBr, 

60 120 

54 5+0 075i>(/ 60) 


- 20 - 40 

40 0 f 0 1746{/ 1 JiJJ 

f ■ 

KBr, . 

flO J'tO 

fij ^ r 0 ui20Cf DO; 

II 

0-10 

U 6 f n J4J0/ 

ei 

to -] JO 

415f0lS78(4 lOJ 

II 

V>I. 

0 80 

61 3^ U 1712/ 

It 


HO 160 

75 0 1 0 026S(/ HO) 

I. 

M. 

0 -11i5 

DD H t 0 1226/ 

II 

N»KO„ . 1 

V* 61 

36 0) 0 2704(/ + 16) 

II 


04 i 1 1 1 *iHO 1 OlOMV bl) 

II 

Kill),, 

10-09 1 

17 0 1 0 711 SI 10) 

M 


09 126 1 

'9 0 1 U 375 [r CO) ' 

If 


ir. 3H8 1 

SO 01 n esB^i iiu' 

II 

Aidf‘’h 

5r.-19S ' 

aiDi0 1J28(l .C) 1 

II 

UtfNO,'^, 

0-210 

4 5^0 20007 

II 

KnO„ 

0-42 

3 6 1 U iMOOe 

11 


12-171 

llOiD170e|l 12) 

II 


171 860 

>■10 1 02160(7 171) 

I| 

L 1 .SO 4 , 

Ji) in 6 

1flOTUH421'7 30) 

11 

11 ) MIHl 

26 6 0 l)274(r 1 10 D) 

II 

KRO,, 

0 163 

7 6 1 0 10707 

1 


163 220 

2S ronslttiit 

> 

Ub.M),, 

0 49 

26 fi 1 0 211007 

1 11 

49 170 

11 0-t 11 0061(7 44) 

II 

MrSO,. 

0-121 

20 S-l 0 22(67 

1 ** 

123 -IMO 

4SA 0-4401(7 121) 

1 

1 

MnH 04 , 

H hi 

<0 Oh 0 282S(t 1 S) 

II 

1 

^i7 -100 

4R 0 0 16S5(7 S7) 

• 

1 

at 161 

0 

11 

F 6 SO 41 . ■ • ■ 

2-66“ 

1.<I 5 l-0’97R4(/ ( S) 

II 

65- 9«» 

7 h cnnstaiiL 

11 

1 

08 -166 

,37 6 0 008.1(4 »S) 

IT 

1 

at 150 


1 

CUSO 41 • • • * ■ 

2 65“ 

116l02614(/ 2 ] 

IT 


ri5 10.I 

1 '20 i t 0 {700(7 6 •) 

1 If 


106 190 

15 0 0 0243(7 1115) 

II 

Z 11 SO 4 , ... 

-6 81 

37-6H U264lk7H 5) 

II 


HI 176 

50 0 - 0-2344(1-61) 

II 

rMS 04 . 

0-66 

' I5 7{-0 2160( 

II 


6 S -200 

jO'B- 0-8681(7-68) 

II 

KHr 4 H 40 |, 

at 216" 

0 100 

0 

0-361 1 0 Oj1617 f 0 0^567* 

lUlio & tivriale 

0 -100 

0-809 + 0-0^007' 

BIik/. 

. . . 

1 - 80 

45 34 0 7002(7+3) 

Etaiil 

Cine HUf^, 

0-100 

04’1BS5 + 0-13477(+O'0j63li77> 

Horzreld. 

In alcohol Hi ■ weight of eolt in 100 jiarte alcohol. 

NH 4 CI.0‘-68° e-BO 10’36U+0'000ii4H (Sp. Gr. oTAIcobol Q-BSII) 


If r denote the weight of alcohol oontMined in 100 parte of an aqneoaa eolation of aleoho!) 
then the weight of BaClj dueolved by 100 parte of each eolation will be 


30-26 - 0-7021f + OOOlTOr* - 0-0,HSr». 



Notileiukjold pyes:— 


TABLE LXXIIh. (4). 


n 

and tben^forey 

Log^,*W + a, 

whore a and ft are constaiita. A more satisfactory form is 

Log,S,«a+ft/ + r/\ 

The values of the eon<itiints are )];iven as follows fur the underme 


Subitsiii'Q. 

a 

ft 

B 

NH4<n 

-0 5272 

4-0 5463 

-0 1732 

NaCl 

-0-4484 

-I- 0 0105 

-1-0 0319 

KCl 

- 0-5345 

-I- 03790 

-0-0900 


- 0 5084 

-t 0-341-3 

0 0038 

>oN 03 

-013G4 

-l-0'lh92 

- 0 0030 

oo, 

-08755 

-1-0-2003 

- 0-7717 


-1-2793 

-1 1-2495 

- 0 4307 

KOIO, 

-1-4776 

-1-1 7834 

-0 5555 


-llOGl 

-1-08117 

0 3215 

£,OrO, 1 

-0-2219 

-1-01741 

-00445 
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TABLE LXXIIU.—SdulilUty. etc., of Gomi In Water 0‘-100^ (Winklor.) 



H)drogen. 

Nitrogen. 

OxygMi. 

All.* 


a. 


e. 



B 

a. 


oc. 

00214H 

0 03135 

0-02318 

0 03334 

0-04890 

0 04860 

0-02883 

0-03861 

1 

02126 

02113 

02291 

1)3376 

017.59 

04728 

02809 

02791 

8 

02105 

03090 

02236 

03320 

0463.1 

01601 

02739 

02720 

8 

02084 

02068 

02182 

03166 

04512 

01179 

03671 

02652 

1 

02064 

(*2017 

(12130 

02113 

04397 

04.362 

02606 

02585 

a 

02014 

02026 

03081 

02063 

04286 

01250 

02514 

02.5-J2 

6 

0202:1 

02006 

02032 

02013 

01181 

04142 

BMW 

02460 

7 

02007 

011187 

01986 

01966 

04080 

01040 

■jnFn 

02401 

B 

OlUhO 

0196B 

01911 

01930 

01983 

03<)41 

Bwiyil 

02311 

8 

01972 

01950 

01898 

01877 

{)mi 

03847 

02.316 


10 

0195,'* 

01932 

01857 

01834 

03803 

0.37.56 

0226.5 

022^8 

11 

01940 

01915 

01819 

01795 

0,3718 

0.3670 

m 


12 

0192.5 

01H99 

01782 

01758 

036.37 

03587 


03113 

18 

01911 

01883 

01747 

01733 

03560 

03.507 

02128 


|H 

01897 

01867 

01714 

01687 

03480 

03431 

0-2086 

1)20.53 

,15 

018H3 

01851 

01682 

01651 

0311.5 

03358 

02016 

02013 

,16 

01869 

01830 

01651 

01623 

0:1347 

03388 

03007 

01972 

17 

OlH'iO 

01821 

01622 

01591 

03283 

03220 

01971 

01933 

18 

, 01844 

1 01806 

01594 

01562 

03220 

031,55 

019.3.5 

01896 

19 

018»1 

01792 

01567 

01.5.34 

1 0:11 (>1 

0.3093 

01902 

01861 

80 

01819 

1 01777 

01.542 

01.507 

0:l]03 

03931 

01870 

01827 

81 

01805 

1 01761 

01519 

01483 

0.3014 

02970 

018.39 

01791 

82 

01792 

01746 

01496 

01457 

02988 

02911 

01809 

01762 

88 

01779 

01730 

01473 

0113.3 

029.31 

03853 

01780 

01731 

24 

01766 

0171.5 

014.53 

01410 

02881 

02797 

01752 

01701 

85 

017.54 

01700 

01132 

01387 

, 03631 

02743 

0173G 

01672 

86 

01742 

01685 

01411 

01365 

02783 

03691 

01699 

01643 

87 

017.51 

1 01670 

01.593 

01344 

02736 

03611 

01671 

01616 

28 

01730 

016.'*6 

01374 

01323 

02691 

02.592 

01651 

01.589 

80 

01709 

01642 

013.56 

0130.3 

02649 

03545 

01628 

01564 

80 

01699 

01630 

01340 

0J384 

02608 

02500 

01606 

015:19 

81 

01693 

01618 

01.521 

01363 

02572 

021.''>g 

01.581 

01.314 

88 

01685 

0160G 

01301 

0134.3 

03537 

02419 

01,563 

01491) 

88 

01679 

01.596 

01287 

01224 

02503 

02.380 

01.512 

01467 

84 

01672 

01585 

01370 

01304 

02471 

03.342 

01522 

01143 

85 

01666 

01074 

01354 

01185 

U2440 

02306 

01503 

01420 ' 


* UalculAtml friiiii nitrogen buJ oxygen. 
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TABLK LXXIIIa.— emAmuod, 



Hydroffttn. 

Nitrogen. 

Oxygen. 

Air.* 


ft- 

1. 

«!• 

$. 

A- 

a. 


001661 

001564 

001239 

001167 

U 02410 

0 03270 


001398 

01667 

01554 

01224 

01149 


02236 

U1467 

n . iitm 

01652 

01544 

01210 

01131 




K 

01648 

01636 

w T j n 

01114 

02330 

■hEI 



01644 

01626 

Kl e 

01097 

02306 

02140 

01419 

01316 

01640 

01516 

01171 



02107 

01404 

01297 

01636 

01604 

01160 



02075 

01390 

01279 

01631 

01493 

01149 

01063 

U2232 

02013 

01376 

01260 

01627 

01482 

01139 

01037 

02209 

02013 

01354 

01242 

01624 

01476 

01129 

01023 

021H7 

01981 

01351 

U1224 

01630 

01460 

01120 


BT9 

01962 

01340 

01207 

01617 

01449 

01111 


By 19 

01922 

01328 

01190 

01614 

01437 

01102 

00983 

02126 

01894 

01317 

01173 

01611 

01426 

01094 

00968 

02108 

01866 

01307 

01166 

01608 

01413 

01087 

00936 

02090 

01837 

01298 

01140 

01607 

01402 

01079 

00942 

03073 

01810 

01288 

01124 

01606 

01392 

01072 

00929 1 

02057 

01783 

01279 

01108 

01606 

01381 

01066 

00916 

03041 

01756 

01270 

01092 

01606 

01369 

01058 

00902 

02026 

01728 

01361 

01076 

01604 

01366 

01061 

00889 

02013 

01701 

01253 

01059 

01603 

01343 

01015 



01674 

01246 

01043 

01602 

01329 

01039 


01984 

01046 

01237 

01027 

01602 

01316 

01033 



01619 

01230 

01011 

01601 

01303 

01027 


01958 

01692 

01222 

00994 

01600 

01287 

01022 


01916 

01665 

01216 

00978 

II 

01272 

01016 

00808 

01933 

01536 

01209 

00961 

SI 


01011 

00794 

01921 

01508 

01202 

1 00944 

•> 1 

! "l H 

01006 

00780 

01909 

01479 

01196 

> 00927 

II 


00901 

00766 

01897 

01450 

01189 

1 00909 

II 


00996 

00751 

01885 

01421 

01163 

1 00692 

II 

01188 

00992 

00736 

01874 

01392 

01177 

i 00874 

11 

01169 

00987 

00722 

01863 

01362 

01171 

00860 

II 

01150 

00983 

00707 

01863 

01332 

01166 

00838 

II 

01130 

U0980 

00692 

01843 

01301 

01161 

00620 

If 

01109 

0097G 

00676 

01833 

01270 

01166 

00801 


CUouIatad ftoiu nitrogen uni o^gra. 
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TAIff.K T.VVIUa —MUihnwyl. 



Hydrogen 


OzsipiL 

Air.* 


$ 



A- 

a. 

A. 

A 

A- 

71 

OOIGOO , 

U U1087 

0 00973 1 

ill 

0 01834 

Illll 


BW 

78 

99 

U1065 

00970 

00646 

01815 


Kutll 


78 

n 


0096H 1 

00630 


01176 

01141 

wiSitS 

74 

n 


00966 

viiiijn 

01799 

01144 

01140 

00736 

75 

ti 


00963 


01702 

01111 

01137 

00705 

76 

M 


00961 


01783 

01078 

in 

006R5 

77 

n 


00960 

00664 

01778 

01044 


00665 

78 


BSltB 

009.69 

00146 

01772 

01010 

■ fl 

00643 

79 

1 

(KIHAS 

009.68 


01766 

00976 

01128 

00622 

m 

1 ’ 

0085.1 

oou.-)? 


01761 

00939 

01126 

00600 

81 

p 


00916 


01766 

00902 

0)124 

00677 

82 



00911) 


01713 

00861 

01123 

00666 

Kl 

II 

007*)7 

OO'Im 

OOlli 

01718 

00837 

01122 

005.11 

84 

» 


0 U«).')1 

00432 

01743 

007KB 

01120 

00607 

85 

1 

II 

006H8 



01739 

U0748 

OHIO 

00161 

86 

11 


MM 


01736 


01111 

00456 

87 

<1 

UObU 

009.1.1 


017.12 


01117 

00429 

88 

91 



U0.1t.) 



01116 

00102 

89 

99 


■tiiaa 

00318 

01736 


01115 

00372 

m 

19 

BQQI 


00394 

01733 


01111 

00344 

91 

If 

U0451 

009.11 

00368 



01113 

00314 

98 

II 


0090J 

00343 

01717 

001.17 

01112 

00283 

98 

11 


00960 

0021.1 

01716 


01111 

00361 

94 

II 

Mill ? tl 

009.10 

001S7 

KIhQ 


OHIO 

00219 

95 

91 

00266 

00049 

00158 


00284 

01109 

U0184 

96 

1 *1 


00949 

00138 



01108 

00160 

97 

1 

19 


00949 

n 3 



01108 

00114 

98 

11 


00918 

mmm 



01107 

00077 

99 

II 


00918 

000.14 



01106 

00039 

H 

II 


00917 

00000 



01106 

00000 


/3* AlHurptloii riMlIiiKiil -volume of f^iie (iiilurcil to st. tiinp. ehil pioume) ebeiirliod by 1 liUe of uvater 
ulun piPiifiiie of fiah outeirle lujtitd is 760 iiiiii 

0i-i^1ubility of gft^«^^nl^Inc of fpie (ooiifloliil as aboie) hInioiIhiI by 1 litre wbpii total pieunre it 
700 

76U mm. 0sfi , yf-^kitsion DfiijuDfmM \A]niiii at t 


* Caliulatod Ironi nitroffni and Dxvjpn 













































tbe volanw of gas conocted to 0** C. bimI 76Q mma; presmre absorbed by etch iinit Talmto of water at tcmperatafes between (T mid 40" di tlie 

of the dry gu ontaide tbe water during absorption being 760 mins. 
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TABLE LXXUIc.—Ooeffldents of AbMnptioii of TBrimis Gum in Water. 


Om. 

TfiiniMirdtiire. 


Autlicinty. 

AiFi ■ ■ ■ ■ • 

16* 0 

uoo 

do i^jauisure 

24-05 

01748 

Winkler 


0 

U24706 

BuiiBen 

AmmoniBi .... 

0 

1177-.3 

SmiB 


0 

1019 6 

CarinH 


0 

1050 

BiiiiBen 


0 

1270 

Kertlielol 


0 

1146 

Boscoe and 


0 

1299-6 

Kaoulb 


10 

670 

Davy 


10 

400 

DumoH 

Oubou dioxide, . 

0 

1-7072 

Kokois I 


0 

1-7967 

Itiiuhen 


0 

1-797 

Wroblewski 


12 43 

1086 



15-2 

1-0121 

Sul^pheiiow 


17 

0 9019 

If 


17*1 

0-9610 

IF 


18 38 

0 S9G0 

Fl 


193 

0-8860 

•1 


31 

0 8380 

F* 


23 

0 7980 

tl 


37 3 

0 5690 

11 


37-29 

0-5629 

liulir and Bock 


100 1 

I 0-2438 

11 


39 1 

1 0 5383 

Luntz 


39-2 1 

1 05210 

FI 

Cnbon inonoxidi'. 

1 ! 

1 0-02 

1 )iivy 

0 1 

1 0-032R74 

Buiiisen 


u 

0-03037 

Winkler 

Chlorine, , 

0 ' 

1 1-43 

Uay-LuRHOc 


3 

1-02 

IF 


O-O 

2-08 

If 


7 

2-17 

IF 


R 1 

1 3-04 

IF 


10 

3 00 

FF 


17 

2-37 

11 


30 

1-61 

IF 


50 

J-19 

II 


70 

U-71 

IF 


lUO 

015 

If 


R 

3-04 

I’eluuze and Fremy 


00 

1-09 

II 


6-9 

2-2931 

(juodwin 


8-4 

3-3469 

IF 


9-3 

2 7135 

fl 


10-1 

3-8741 

!■ 


999 


TABLE LXXnio.—fionMnued. 


Om. 


CUoriui*, 


Hydrogen, 


antimoniilp, 

arflenidis 

bromide, 

cliloride, 


iodide,. 

phosphide, (a) 
(«) 
W) 

1 

milphide, 


Mitiogen, 


Teupeiehii^ 


Authority. 

ll-2'C. 

2-7267 

Goodwin 

1S7 

2'6079 

99 

21-7 

2-0422 

11 

321 

1-5766 

91 

36-7 

1-3R02 

91 

Sbhonield 

0 

3-0362 

0 

0 0193 

Bunsen 

0 

0-2163 

Timofejeir 

0 

0-203 

Bohr Olid Bock 

0 

0-2148 

Winkler 

10 5 

0-00412 

Jones 

1 

0-2 

Giuelin 

10 

600 (about) 

Berthelni 

on) temp. 

400 to 600 

Dalton 

0 

480 

I>dvy 

0 

480 

Beireliiis 

20 

417 B22 

Thomson 

-12 

560 

Berlliolot 

0 

500 

99 

+ 20 

440 

P9 

16 

480 

Hager 

0 

626-2 

Deiike 

4 

494-7 

»9 

B 

480 3 

II 

12 

471 3 

99 

14 

462-4 

II 

16 

461 

II 

1 H-2D 

450 7 

II 

23 

435-0 

II 

10 

160 

Thoiiihon 

10 

425 

Bci Lhelot 


0125 

Davy 


0-1122 

Dybkowsky 


0-018 

Gengemkre 


0-026 

Davy 


0-0214 

Henry 


0-366 

Kaymond 

10 

1-OB 

1 Henry 

11 

3 

Gay-Lusaar and Theuard 

16 

2-63 

de kSausauie 

onl. temp. 

3-66 

Thomson 

19 

2-6 

Dalton 

0 

4-3706 

Bchonfeld 

16-6 

0-0147 

Henry 

onl. temp. 

0 0166 

Dalton 

0 

0-0-20346 

Bunsen 

0 

0 02440 

Dittmar 







1000 


TAKT.ir 


OiB. |T«iiipmtuiB.| 

1 

Aiiilimity. 

NitrogeD, . . 1 • 

0*0. 

0-02421 

Hembeig 

0 

0 0238B 

Bohr and ^ck 


0 

0-02348 

Winkler 

Nitric oxide, 

ord. temp. 

0-1 

Davy 

II 

0-05 

Heniy 



0 037 

Dalton 


0 

0-07381 

Winkler 

Nitrous oxidr. 

Old. temp 

0-78 

Henry 


OHO 

Dalton 


0 

1-03521 

Bunsen 

Oxygen, .... 

ord. temp. 

0-037 

0-046 

Felonre and Premy 
Utto^nham 


0 

0-04114 

Bnueen 


0 

0 04115 

Baneen and mull 


0 

0-04903 

Dittmar 


0 

0-04B61 

Bohr and Bock 


0 

0-04890 

Winkler 


64 

0-04140K 

Tiniofejeff 


126 

0-036011 

II 

Ofonr,. 

lto2S 

0-005111 nnilirlrra 

CanuH 

II 

0 02H16lF»"nw 

II 


1 

0-834 

II 

Solphur dioxide, 

18 

SO 

Davy 

ord, tenip. 

20 

Dalton 



43-78 

de Suussuie 



33 

Thomson 


19 

20 

50 

Peliiiiso and Fremy 


0 

79-789 

Schonfeld 


TABLE LXXIIlD.^bBoxptloii of Gam Water under wloua FManrea. 

(1) CoeffirieDta of AbBorpiion of the Gonstitoentn of Dry Air. 
(Calculated from the Data of Koscoe aud Lunt, etc.) 
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TABLK LXXIHo —eonfHuifd 


( 

VdlniUB of Gm at 0* uiidei i(>0 rrMmuB abiioibt.d 

by dui VoLuma nt Watoi 

Pen<eiil«f5» 

(JentuiieliB Onlieii 

Ilf N absorbed by 


NlUagw. 

OT)gc,u 

Sum[N4 0) 

of Oxyf(i 11 , 

1 Litit (UumlMsig). 

8*0. 

1 

0 00R22 


33‘41 

■mu 

B 


00804 


3367 


10 


007B7 

02334 

33 72 


11 

01507 

00770 


33 81 


12 

01471 

00731 


33 84 


18 

01439 

00739 

^R" 1 

33 92 

14 23 

14 


00724 


33‘63 

13*98 

IS 


00709 


33 90 

13 72 

16 


00G99 


33 H6 

13 48 

IT 

01336 

006M 


33*76 

13 26 

18 


0066B 


33 69 

1303 

IB 

' f! 

00666 


33 62 

12 82 

80 


00644 


33 61 

12 63 

21 



01869 

33 46 

12 45 

22 


00621 


33 40 

1227 

83 

01219 



33 39 

1210 

84 


00601 

OIROO 

35*39 

1196 

20 

1 

01178 

00691 

01769 

33 40 . 

1181 


(J) Nunihii of Centimotre OiiIms of Nitiogon abaorbed fioni tbe AlmoBithore 
by one fdtre of Wdtei umlei 760 niuis Pie^huro, 


■I 


1*111 1 Watii 


8ti Walai 

■ 

ItUllHCll 

Rostoti uiil 

Lilli t 

DlttUlRl 

Hamberg 

Tumoe 

Dittuiar. 

Hambeig 


16 09 


WM 

1914 

1140 


I4 86 

■11 

11 18 


BtM 

16 93 

13 26 

13 6b 

13 32 

10 

12 70 1 

16 47 

ISH 

1614 

1210 

12 47 

12 06 

is 

1167 

13 63 

■m 

13 72 

10 96 

11 24 

1104 

80 

1108 

12 76 

12 80 

12 63 


10 41 


25 


1178 

11 81 

1180 


9 62 

9 62 


(3) Uentimetre CubB<i of N and 0 absorbed fiom Atmosplieie by one Litre of Water 
aiidi ‘1 760 mma Preesure (Petterson and Honilen.) 


t 

C ems N 

Coma 0 

Pk^ieantagi^ 0, 

O’C. 

19*63 

10 01 

23 88 

6 

16 34 

8 28 

33 60 

6 32 

16 60 

8 39 

33 35 

918 

16 68 

7 90 

33 60 

13 70 

14*16 

714 

33 61 

14 10 

1416 

7*05 

33 24 
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TABLE LXXIIId.— 


(4) Bolnbility of AminonU in Water. ) 



At 0* C. 

At 20* L', 

At ID* C 

At 100 * a 

in Hilh- 





— 

— 

- 

-* 

inetnH. 

9 

0 

9 

G 

9 

0 


« _ 

20 

0-082 

3113 







80 

117 

2-960 







iO 

148 

820 







60 

169 

622 

0-119 

1-513 





80 

240 

280 

141 

337 

0'052 

0 497 



100 

2 B0 

137 

168 

200 

064 

490 



120 

316 

000 

173 

095 

076 

183 



140 

346 

1-880 

187 

017 

UBrt 

176 



160 

370 

780 

202 

0 962 

099 

470 



IBO 

398 

684 

207 

018 

109 

462 



800 

4J1 

09S 

!2a2 

bhl 

120 

404 



280 

472 

431 

266 

810 

146 

440 



300 

fill! 

316 

296 

760 

16h 

426 



880 

563 

223 

325 

700 

191 

414 



400 

606 

102 

353 

670 

211 

402 



480 

660 

100 

378 

638 

232 

399 



800 

662 

052 

403 

612 

201 

3S2 



880 

732 

012 

426 

087 

269 

372 



600 

770 

0-975 

447 

066 

287 

363 



680 

809 

946 

470 

500 

304 

355 


0 074 

700 

BOO 

923 

492 

034 

320 

347 

0-068 

780 

891 

903 

514 

621 

335 

339 

073 

074 

760 

890 

899 

518 

518 

338 

.138 

074 

074 

800 

937 

888 

530 1 

1 504 

319 

.‘{32 

078 

074 

880 

980 

876 

506 

497 

363 

325 

083 

074 

m 

1029 1 

1 869 

674 

485 

37h 

319 

088 

074 

800 1 

1 077 1 

1 862 

094 

475 

391 

313 

092 

073 

1000 1 

1 126 ' 

' 856 

613 

466 

404 

307 

096 

073 

1080 1 

1 177 

802 

632 

437 

414 

300 

101 

073 

1100 1 

1 230 , 

, 800 

601 

450 

42b 

294 

106 

073 

1100 

283 

' 848 

669 

442 

434 

287 

no 

073 

1200 

336 1 

1 846 

686 

433 

446 

282 

115 

073 

1200 

338 

844 

701 

428 , 

, 461 

276 

120 

073 

1800 

412 

843 

722 

42J 

463 

271 

126 

073 

1880 

496 

M2 

741 

417 ' 

' 472 

266 

1.30 

073 

1400 

649 

841 

761 

413 , 

1 ^79 

260 

135 

073 

1400 

603 

840 

780 

409 

486 

255 



1000 

666 

839 

801 

406 

493 

260 



1600 

768 

836 

842 

400 

611 

242 

1 


1700 

861 

832 

881 

394 

630 

237 



1800 

966 

830 

919 

388 

547 

231 



1800 

2-070 

828 

960 

382 

665 1 

1 226 



2000 



992 

377 1 

579 1 

1 220 



8100 




1 

1 594 1 

1 215 




j^~(}nniiiie8 of atumouia diisolTedin 1 ^niiime of water at given preunre. 
GaGninmee of Nil, under presviirp of 760 mmo. that would be absorbed by I grin, of 
water if ebeorptioii were proportional to preasure 
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TAULE LXXIiri).— ronfinuarf. 

(3) \Vi‘U;ht (»>) of Nlt^ alwitriNid by one ITmt Weight of Water nt 0* (j. under premuie ul 

I' mms (U'lmiie .inilDittmar) 


1*. HI. I*. 


w. I I'. 


10 o-otl IbU 0*331 300'0 690 900 0*96.S 1300 1*310 

90 081 17fi 389 5601 731 1)30 1001 1350 361 

30 120 900 411 Ouol 76H 1000 037 1100 416 

40 119 230 165 6601 b04 1060 076 1460 469 

60 176 300 513 700 HtO 1100 117 1600 626 

76 228 360 661 7601 872 1160 161 1660 684 

100 373 too 607 800 906 1200 208 1600 646 

136 316 160 616 8601 937 1230 258 1660 707 


(6) rnpHineiit (if Alisni|itiqu of I'dj in Water under \nrinu8 I’rpsonrea. 


p. 

Iff, 

1700 

1-770 

1760 

H3ri 

1800 

906 

1860 

970 

1900 

2 046 

1930 

120 

2000 

126 


r 


t i\ 

J9 


Aiithoiity. 

1 UmiHpliiio 1 

0 0 1 

1 707 


WiuT)lew&ki. 

T) 

11 


8 65 


II 

10 

«l 

» 1 

16 03 


11 

1.1 

II 

i| 

21 96 


II 

20 

11 

1 



M 

2b 

II 

1 

•iU Til 


II 

30 

U 

» 1 

33 71 


II 

1 

II 

13-13 

11»‘‘6 


II 

6 

ri 

|. 

3-n 


II 

10 

11 

II 

9 tin 


II 

16 

II 

II 

13 63 


J> 

20 

f« 

II 

17*11 


»• 

2b 

II 

II 

20 31 


II 

30 

II 1 

1 1’ 1 

23*35 


II 

697*71 

inin 1 

1 0' 

0*9141 


Kli.iiukiffi and Ijon|>uiniiie. 

809 03 

1 

'1 

1 

II 

1 1619 


1 

1389 41 

ii 

1] 

1*8617 


II 

1469*96 

<1 

P 1 

, 2*1623 


II 

2003 06 


1 1 

1 2*9067 


II 

2188 66 

>• 

II 

3*1764 


II 

3369 02 

1 

11 

1 1 

11 1 

3 1857 


II 

3664 DO 

II 

II 

3 7163 


11 

2738 33 

11 

IJ 

4*0031 


II 

3109*61 

II 

II 

4*6006 


II 

116*30 

11 

16*3 

1*004 

e 

Selsohonon. 

448*36 

ii 

II 

1*016 

ID 

1 * 

663*67 

II 

II 

1010 

o 

H 

II 

664-33 

11 

II 

1*008 

r 

If 

718*28 

II 

IJ 

1013 

i 

91 

718*60 

11 

• 1 

1*009 


II 

721*10 

II 

*7 

1-011 

o 

II 

801*90 

II 

II 

1-007 

1 

l« 

814-10 

ii 

II 

1-009 

1 

1 

866*10 

ij 

II 

1*013 

Bi 

II 

874*60 

II 

If 

1*000 

1 

1 

876 30 

ii_ 

_ II_ 

1*008 

J__ 

_II 



TA.BLE LX^IUd.— ronfimiwf, 

(7) Alnurptioii and Holnlnlit) of Chlonue Trioxiila 
Gap rot. watet bImiVmi ^'6 vola. 01^03 (MiUuu) At it D (! nndai 793 inma 1 vol 
water aWnrW 8‘SDl rola (Braudan.) 

100 Bcma 11.0 at 8*'6 under 753’9 inin><. duanlve 4*7695 grme. CI 1 O 3 . 

„ 14 „ 756 3 „ 9 0117 

„ 21 „ 754 „ 6*4447 

„ 93 „ 760 0 6*6608 „ (Brandan). 

(B) Wmght (w) of IlydioKen Bromide dissolved in tbe Unit Wright of Water. 

(Houzalioom ) 


rc. 

Y lumiUB 

10 . 

t c 

P.m turns 

w. 


760 

2*600 

15* 

176 

2 066 


300 

2 263 


102 

1 »h0 


140 

2120 

-11 3 

760 

2*360 


100 

2 066 


670 

2 266 


1 

1765 


310 

2 ll^ 


05 

1 10 


216 

2*056 

-20 

760 

2 473 

- 5 

760 

2 280 


376 

2 267 

1 

730 

2*261 


180 

2119 


430 

2 117 


130 

3 056 


1 29h 

2 055 


20 

1 860 

0 

' 760 

2 212 

-15 

760 

2 390 


1 640 

2116 


470 

2 266 


390 1 

1 2 051 


260 

2119 


J J 

1095 


(9) Solubilit) of liCl lu \Vai<*r at 0 (Kosddp and Ditfciuai) 

IP- "Wpight in gniis of the HCl ilnorlied by 1 grin nf Mutpr under jipoMHiire P 
P'Bpaitiil pins'^iire, if tutil \whA\ir\' xuiniis iunsiou ol uqUBuua vapoui, or the 
piffwnie exerted by the <liy 


V iiiuiuia 

U 

r iiimms 


r luiiiinfi 

to 

1* lllDIUlt 

10. 

60 

0 613 

140 

0 681 

330 

0 751 

760 

0 824 

70 

G2S 

130 

696 

400 

703 

800 

831 

80 

6(0 

175 

697 

460 

772 

900 

844 

90 

649 

200 

707 

600 

7‘>2 

1000 

866 

lOU 

637 

225 

716 

330 

791 

1100 

869 

110 

064 

260 

721 

GUO 

800 

1200 

982 

120 

670 

276 

732 

630 

909 

1300 

896 

130 

676 

300 

738 

700 

917 




(10) Solubility of SOg in Water undei varioub Pioii>iiiTe«. (Suns.) 

F - l^urtial presbure in mma 

If Weight in gnnB of SOg, exerting pieenme P, diB<K)IviMl in 1 grin weight nf watd 
W - Calculated weight of 80g absorbed under TOO luiDs. piesBiire if abHOrpbon wei 
exactly proportional to pressure 

V' Volume of m grins, of SO. at 0” 0 under pressure of 7G0 iiiniB. 
v« w 

* II 11 aa 


II 


II 


II 
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TABLE LXXIITd -mytinml 

(11) WAi'ghtH of vnrioii'' Oosos nbsorbflil by 1 grnk, of Wiih>r iiuilor 760 luni. Prowiro. 


Amiaanii, 


Hoaroa and IhUintr. Sinih. 

_I_ 

0* I U‘U76 0-H99 

5 633 8D3 

4 I 793 6U9 

6 I 7!)1 765 

B 713 724 

10 I 679 6>^4 

12 ' 646 646 

11 612 611 

18 582 676 

18 664 646 

20 I 626 618 

82 ' 499 490 

24 474 467 

26 449 446 

28 426 426 

80 403 408 

82 382 393 

84 362 378 

86 313 363 

88 321 360 

40 307 338 

42 290 326 

44 276 315 

46 239 304 

48 244 294 

SO 229 2H4 

32 214 274 

54 200 266 

56 186 230 

58 247 

80 238 

70 194 

80 164 

90 114 

96 082 

074 


Hydiogpii I'liloriiln, 

1 Hulplini Diozida. 

KasiKiaaiid Dittmnr. 

SlIIIH, 

0-826 


814 


801 


793 


783 

0-168 

772 

134 

762 

142 

732 

130 

742 

121 

731 

112 

721 

101 

710 

098 

700 

092 

691 

087 

Ovi 

083 

673 

078 

663 

073 

637 

069 

649 

003 

641 

062 

633 

058 

626 

036 

61H 

063 

611 

060 

603 

047 

696 

046 

689 


682 


676 


568 


661 



100 
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TABLE LXXITIb.—A bBOipticm of flaseB In wrloiu Li^nldB and BdntlonB, 
(1) SolubiliLy of ATiiinonia in absolute Alrnhol undei 7G0 mm. rremnri*. (ile Bniyn.) 


rc. 

I'ei ruiil. NH,. 

Wbof NSgper 

100 ptH. HgP. 

O' 

1»'7 

240 

6 

17-1 

30-0 

11-7 

U1 

lC-4 

14-7 

13-2 

16'2 

17 

> J2-G 

14-7 

28 

10’9 

12-2 

28-4 

»jl» 

101 


(2) Solubility of Ammonia in Alcohol. (Dcluiiinp.) 


p-= (\)piTipioiit of aliHorptioii. 

AVci^ht of NII 3 Rontiiinoil in 1 litrn of aolulljn Rahirati^ under 760 mms. 
^.-^Siierilir- gravity of solution. 






nr Ah'ohnl. 








! 




100*. 

w. 

80*. 

70“. 

60-. 

BO*. 


P 

200-r) 

24R-0 

390-0 


504-0 

697-7 

0* 

IK 

130'B 

146-0 

206-5 


246-0 

301-6 


at 

-- 

0-782 

0-7H3 

0-808 


0-830 

0-836 


p 

IC4-3 

1H60 

2M'Q 


3730 

43B-6 

10 

fr 

10«-fl 

1-20-0 

167-0 


198-25 

227-0 


H 

0-787 1 

1 0-H03 

0-800 


0-831 

0-851 


P 


147-M 

190-5 

323-0 

260-8 

338-2 

20 

Iff 

75-0 

97-5 

119-75 

137-5 

152-6 

182-7 



0 791 

0-788 

0-821 

0-829 

0-842 

0-869 


P 



121-6 


211-6 

262-0 

80 

Iff 

61-6 


81-75 

100-3 

129-6 

152-0 


8 


0-791 

0-826 


0-846 

0-883 


(3) Solubility of Ammonia in Alcohol. (Pagliani and Kmo.) 


<*0. 

F. ill nmiB. 

A 

fC. 

F. Ill iniDH. 

a. 

rc. 

P. lu 111 mil. 

19. 



70-9 


467-35 

70-6 

23*-00 

465-22 

66-3 

21 ‘33 

443-78 

68-6 

mXIm 

625-49 

75-2 

23 -10 


87-3 

21 -61 

611-06 

76-4 

23 -75 

474-89 

68-7 

23 16 

613-23 

91-4 

21 -70 

668-27 

81-5 

22 -98 

633-66 

86-3 

23 -19 

24 -60 

629-17 

634-36 

76-6 

B4-4 























TABLE LXXniB^—eonfmiiecL 

(4) Coefficientfl of Absorption of Tarious Gases in Alcohol. BsBanaen; Css Carina; T^TimofejeffL 


lOOfl 


£•1 
a J 

61X r* X ^ 
X 03 o in x 
X i-H lb o lb 

64 pH n X X 

X 63 61 64 61 

C« X X X X 
X pH M 9> X 
X lb 64 ^ 
X X 64 pH 0 
64 61 64 64 04 

190 31 
179-91 
170 13 
160 98 
182-46 

X l« pH X bp 
19 64 X X pH 

HU X X 61 pH 
pM |p| i-H piH fH 

X 64 X Ip bp PH 
^ 64 X ^ X 

hHOXX^X 
pH pH 0 0 0 X 

fH ^ pp pp fH 

1* 

H 

0-22978 

878 

777 

676 

672 

01 X 0 X 

X X X X ^ 

•H* X Bl PH O 

b* rp X pH ^ 
X 64 pH 0 X 
03 X b* X 

71 

4 

X X 04 Hi X 
X H< 64 X X 
X 64 pH 03 X 

0 

64 

X p X bp 61 

X 0 X |Pi Ip 

Ap X Hi X PH 

& 

I* 

1* 

O X C4 O K« 
S 61 04 pH O 

S 

■ 

o 

X ^ X X ^ 
0 X X 0 64 
0 03 X C* 

64 

64 

X X pH X 03 
X X 64 X X 
X IC3 X p 6 X 

H4 X X 04 X 
64 X X X X 
X 61 pH fH ^ 

bp X X X Ip 

0 H«X X X 

0 X 1 ; X |p 

pH 

61 

s» 

O X O pH X 
X X O ^ X 
b- O h- P 
174 pH O O O 

■if 63 

64 p^ 74 X 0 
PH ^ X 0 

^ /J pH X 03 
X l« X X 

X X X hS p 
0 X |p X 0 
■4* X 61 b- 04 
X ^ ^ X X 

X X 61 Ip H* 
|p X |p X pp 
X pp X pH bp 
61 61 pH pH 0 

X X X HI X X 
n P X Hi X X 

61 X X X X PH 

0 03 X X X X 

61 

Nitnc 
Oxide (C). 

0-31606 

31262 

30928 

30604 

30290 

X 0 X 0 X 
X 03 0 X X 
03 X *6 -< » 
Oi 03 X A 00 
64 64 64 71 04 

03 X bp pH X 
0 X 61 0 X 
X X pH X X 
X X X C'- bp 
•M 61 64 04 01 

00 fN -s bp 0 
X X ^ X 
hH 61 0 X Ip 
b- Ip tp X X 
fN 64 71 61 74 

X Hi X X 0 fH 

X Hi 0 IP X « 

X H* X PH 0 X 

X X X X X X 

74 61 61 04 64 04 


•Hi X n ^ X 
X 0» X pH h- 

XXXXhIi 

64 

0 17 pH X X 
0 bp X 0 
Pf Hfi X X X 

X 1- X ri X 
b- PH 03 X 
64 61 C4 fp- pH 

74 X bp X X 
H< X L-p IQ 

pHpHOOO 

038 

021 

005 

1990 

976 

964 




tSu' 

I' 


^ n « ^O-- 

S a> ^ m (o o 64 -.I 

qomcoo 
I-I ^ I-H ooop 

> 0 |QlOlOlO * - 

o 


TJ 


B 


ooop 

lO lO >n o 



^ 64 O CQ 63 C9 63 n CO 63 «• « ■' ^ w 

O'^OIOI'- W0 6I031 Ol'-I^Xp COQOSSCIi-H p^P3 

opoivon i>-p-<ceoio O'^o^o ipooe^op ^o 

i^i*oac3in '^Tiieoeo^i f-Mflipoo ooxiqd^ l>t« 


ff1l^iM063 0»XOIC3'^ 


lO o o p lO 63 
U3 pia 64 
0^00 
CO CO ih lb 


IQ O CO ^ 

Cl fh n CO CO 

9» SI 00 CO oo 


s 

6 


63a»C0G«30) CO’^^Or-* OVdi-HOO iDI'«COCecOCD 

100064^0 xr*ce«scf3 Oli-^OONi COir3^63MiM 

CDQOa&oor« fr-r«i:«»cecD cocoocppp 


fc . 

I 

“1 

A 

5 • 

’S '2 

«3.i 


O 9^ 63 O O 
ir: t« 61 OC lO 
a* 63 xt PI |. 
n m 63 
63 


'^6163 00 1 - 
CC 63 V O 
61 I- 61 I- 63 
63 61 Ol »-l 


O l£3 lO ao 1/3 
« 01 ‘ “ 

CO ^- 

O o Q 9 O) 
61 


aOi/3 l'3aat«3U63 iHeOOOl'MOO 
0> O 64 O O O ^ 63 63 W Tl t<* 

lOTi FNQomoiQh* 

QOQOOOr^t^ 


Si 


1C3 10 CO O CO 
Q3 CO CO X 63 
6l63^U3t'- 
^ G 1 PN O C33 
^ M 


X U3 63 ^ 

S o oi ^ 

1-1 65 « 

GO X i« CP in 


O 1^ X 63 
CO O c* 


63 X X M pH 

___ 0-630061 

65 OX pH^TOpHIO 0»'^0'H*0 

m^wwoi fhi-hoo^ 

64 


m hh X K 

CO 63 ■■ 

o ^ do 00 


I 61 ^ 
I g ^ 61 
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TABLE 


( 6 ) HolaUlitv of Ammonia in MaLkyl Aloohol. (de Bruyii.) 


B 

FBrrentige of 
NH|. 

IbitR NHf iier 

100 parts Aloohol 

<*a 

ruiceutago of 

NHj 

Parts NIL pi r 

100 parts Alrolinl. 

n 

29-3 

m/mm 

■H| 


B^SBI 

6 

26-0 






23-5 



14-8 

17-4 


21-S 

27-9 

HI 




( 6 ) Cooffidont of Aloorption of NH^ in Propyl Alcohol, (ra^liani and Emo.) 


-f^r 

P. in nima 

/3. 

f 0. 

r. in iiiniB. 

d. 

19’-60 

456 59 

06*6 

20*-90 


67-6 

■ !EE1 


59*2 

niK» 


66 4 

mmm 

625 61 

62-7 


Hrfi itflH 

76-K 

EIseI 



21 -lie 

7-22 rtri 1 

78-3 

20 -r .-2 

416-97 


21 -74 

4G4B3 ! 

63-1 

20 -62 

49B-77 

69-6 


_^1_1 


(7) Ammonia in laobutjl Alciihol. (Pagliam and Rmn.) 


tro. 

}\ in luniri, 

jB 

r a. 

P. in mms. 

A 

E SpQI 

623-11 

59-1 


587-99 

56 7 


479-00 

64-3 

21 -19 

638 90 

51-9 

miWym 

669-89 

70-6 

21 -21 

639-33 , 


20 *49 

6 H 6-21 

64-3 

21 -25 

733-86 1 

67-1 

20 -62 

726-30 

75 4 


_J 



(R) Abaorption of Ammonia by yarioua liquids. (Yarious.) 




vol. oil of lavander at 20 * 0. absorbs 47 vola of Nil 


nil of lemon 

« 10 

8-3 

17 

oil of roeemary 

.. 29 „ 

9-7B 

91 

oil of turpentine 

16 „ 

7-6 

II 

petroleum 

,, 16 

2-4 

II 


B 


(0) Weight of NHg abBorhed by 100 c,cms. of yarioiu Rolntions. (Raoult.) 


fO. 

ll‘26por 
eont. a| 0 . 

D 


8 


16 

46-00 

24 

37-26 


Siilution oontainiug 

25*30jier 
oeni KgO. 

28*08 iMurmt 
Oi(NQi),. 

69*08 psi cent 

oi(sb,)r 

40*60 

96-26 


37*60 

78-60 

84-76 

28*60 

66-00 

70-60 

21-76 




At 13* C. 

l00o.rinB 74'1 piTCoiit. 
obsorlied 63'75 f^rms, 
tha saiiio volume of 53'4 jior 
emit. NaNOg absorbed 64*2ri. 


NILNO- 
NIL and 
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TABLE LXKlIIjfi.—roi^ttiMd, 

(10) Bolabilitj of Corboii dioxide in variouB li[|nidi. 


1 vol. pure HgSO. 

1 H^O. + S/lGlIgO 

1 .. H^O«+]- 


10^+iU,0 
1 „ Hao,+H ,0 

1 „ Hd80, + 2H,0 
H-SO«+581:1,0 
H,B 04 

fuming H,K 04 




II 

«) 


at 17* G. almorba 0*993 taIb. of (Setacheiiow.) 

0-B52 
0-719 

0 666 „ (mill ) 

,, 0 705 

0-867 

l.r.»6 „ 0 94 

■I •• 1"25 „ 


(Itogux.) 


15 per cpnL wlution of NaCl abaorbe about half aa much aa wator 
(11) Solubility of C'hloiine in Vanuna Liquida and i^ilnlionh. 


litre 68 ])i'r cent, rolntiou of IFCl dmilvea 

7 3 crine. of rhioriiie. 

(Ihrtliplot) 

II 

12 

II 

!• 


11 0 

11 

11 


n 

11 

3 

II 

11 

11 

6.-) 

11 

11 


«v 

•1 

3-97„ 

II 

MaUl abeorbe at T'G" 

C. 

1-B116 1 nf 

C) 

(Kiirnpf) 

11 

II *1 

II 

11 

11 

11-9 

11 

1-5879 „ 

I1 

11 

11 

*1 11 

|1 

11 

ii 

16 4 

11 

1 3681 „ 

)» 

1 

II 

11 11 

II 

11 

1* 

It* 8 

11 

1-278.". , 

I* 

11 

11 

II 

f1 

11 

ii 

22 6 

i| 

1-0061 „ 

11 

1 

11 

16 01,, 

II 

II 

11 

6-11 

II 

1-6S66 

11 

>1 

II 

i| 11 

II 

11 


11 6 

11 

1 2227 ., 


If 

II 

1| II 

*1 

11 

If 

16 4 

II 

1 0121 „ 

11 

11 

11 

11 II 

*1 

„ 

«i 

21 4 

11 

0 8732 „ 

II 

11 

11 

i« 11 

.1 

•1 

11 

‘26 9 

II 

0-7017 

•1 

n 

II 

19(56,, 

II 

11 

i» 

0 

11 

1-6978 „ 

11 

|i 

II 

II II 

II 

I* 

11 

9-2 

t| 

12115 „ 

1l 

11 

II 

11 1* 

II 


11 

9-3 

II 

1-2068 „ 

II 

11 

II 

11 II 

11 

11 

'1 

11-h 

II 

0-9740 „ 

II 

i« 

II 

1| II 

11 

11 

ii 

16 1 

II 

0-9611 „ 

II 

11 

11 

It M 

11 

»i 

II 

20-4 

'1 

0-7758 

II 

I’ 

•a 

«1 !1 

II 

1 

11 

21 9 

11 

0-7385 . 

II 

11 


halnraled aobilioii of KI'I a> ITi’ r ilivnbh leaa CL than piiip ll/l 
1 btie dqurauB aolutioii of I'aCig (1 in 15) at 12' 0. JiaaolveR 2-45 gimt. Cl, 


100 graia, CrOCIj at 


MgCl, (I in 15) 
MnCljdinlO) 

0* U. alwirb I7'853 grttii of Cl, 
»i II ” 14 II II 31-624 I, ,, 
II -21 I. .1 58*913 .. 

I 24 „ „ 76-611 „ 

Sulpliuiyl <liluiiJi* ul 0’ (' ilMorlM 71 vola. of 


2 33 

3-00 „ 

(Koorobooni) 

II II 

■I II 

'» II 

(iVhulre.) 


(12) Solubilit\ of TTydrogpn diul olher Gfuif*R in vunoiie Liquiiia. 

1 vol. of petrolBum absorbs at 10* C. 0 0062 vol. of hydrofi^ona 
.. 20 006H2 „ 

O-Htl 


M 

II 

II 


alrohul 

ether 


2-00 vub of JMlj. 


ril^. (Urabaiii.) 




mil 


TABLE LXXIIIb.— mntimed. 


1 vi\l of nil nf tarpnntineabBiir1>»at 10' C. 3*26 vok of PH,, 
alruhol at 0‘C. „ „ 0'1263St;i vol. of N 2 . 


» 

n 

11 

11 


petioleuin,, 10 „ 

11 11 20 M 

M II 10 11 

„ „20 „ 


11 

11 

11 

»» 


0-135 

0117 

2-49 

217 


(GnhBiiL) 

(Cariiu.) 

fliiiieawKRr, anrl WnlOsc.) 




100 vuL>. ui ooncrntralail buhiUtni nl Vi-KO^ 

„ 7 per oeut. N>iUIl solution „ 

„ „ „ satunled wilhpyro"aIlu]„ 

„ KOn solution (h)i. Rr. ^ 1 ‘12) „ 

„ „ „ Bstnriitpd unlh pyiogallol „ 

ir,HO, (hp.,rr.- 1 84) 


M 

'1 II II 11 

alisoik 19 5 vuls. of NgO. (Liingo.) 


23-1 
28 
18-7 
18‘] 
76-7 
660 
391 
41‘6 
33 0 
3-6 
17 
20 


V 

II 

II 


(Haltuu.) 


-ISO) 

- 1-706) 

- 1-45) 

1*^4) 3-6 „ 

1-50) 

UNO, ( „ 1 ,1) 

V l''oS(>| holutum (1 ^nu. KoiSD^ to 6 (^rms. 

600 

I'i'hvcen 0" C and 10” ('. f«^iroiifi Holiitiona absoTb 2 inok 
NU fur e\«»iy atom of Fe 

Letwpcii 10” 0, and 16” C. ferrous solutions absorb 1 mol, . 

fur 2 ntniiih of Fo. | 

At 100” 111 ] X() in axpallodl. J 

] \iil of hIoiiIidI at all tomperaturns botweeii 0* P. and 24” absorbs 0*28397 vok 
ol (\ (Kuubbu.) 

1 Tol. of alcohol ulwork fimn 12 to 13 voU. of prop,^lBlle. (v. Than.) 




lTr«R|tpctivi> ol 
roiicenliation. ((lay.) 


1 litre lIiSO. (qp. or. - 

rSf 1) at 0” C absorbs 6*8 litres or 1 G'a'iU ^nrms. SC)^ 

(Kolbc.) 

11 II 

I II 

1 839) „ 

I. 8-9 

II 

26-47 

II II 

II 

11 11 

( ,1 

1 r.40) „ „ 

I. 11-2 

11 

32-05 

II II 

11 

M 

( II 

1-407) „ „ 

15-9 

•R 

45 49 

11 n 

11 

11 M 

( I. 

1 227) „ 

.1 29-7 


84-98 

11 II 

II 

11 

( 

1-020)„ 

,1 49 0 

II 

140-21 

II 11 

11 

11 t1 

( .. 

1‘841)17 U. 

2814 

11 


II 

(Dunn) 

11 11 

( I, 

„ ),iie 

„ 3B‘8G 

II 


11 

II 

M 11 

( .1 

I. ) 

6-8 

II 


ii 

(Lungo.) 

II *1 

1 11 

1-839) 

,1 8-9 

11 


«l 


' 1' 

(‘uin 


,1 200 

II 

nf propylene, (v. 

Thdu.) 


too pditb of nlibolute uiotliyl alcohol at 0 C. aiul7GU uiiui). abbuih 24T parUlSUf (dellniyu.) 

M II II II ilO II II II II 


rlhyl 


0 

26 


115 

32‘3 


('aiiiphnr 

lit 0”G.ainl 72a5mni 

aliboilw 0 880 tiuins iis weight 

or 30H tiuios its voi. ui SO^ 

(Glacial Bcotio acid ,, 

II 

II 

0-961 „ 

11 

318 „ 

II II 

Foruiio aoid 

1) 

II 

II 

0-821 „ 

1* 

351 „ 

II 

Acptiiiie 

11 

11 

11 

2-07 „ 

11 

689 „ 

ii n 

Sulphury 1 chlniulo,, 

)i 

11 

0-323 „ 

IT 

187 „ 

M 11 


iScliultrp.) 
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TABLE LXXnii —FonnulB, etc., nfemring to the Abwnptioii of Ooaeo. 

Heorj ’»Law —“ The maee t/f gn* aiurbed bg a epee^ mu vf a Itipad oonn (ftneUg 
0 $ the pmhure tutitti hy Hit gat”, ot “A gtm tnoti <if a Itgutd ahorbi, um(er alt 
ptnium, th* tame t ithmt of a gat " 

)8«CSiH^ciBiit of absoiptioB of a gaa 

(I. Yulome m m * of absorbed bj Y cm.* of hiioid at temiiaratnie /' 0. 
a= Coefimant of gaaaoaa expanaaon. 

^"VO+af)’ 

If by T wp denoto aoy utkei tomperaluie, we luay write 

/fr+0(f-T) + fi(f “T)*+e(<-T)*, 

wheia, of roniee, the viluta of O) b, and e ate diflerent irom the ooiieapoiiding valuea in 
the piectJuig BipAlun 



TABLE LXXJIIk 


4 

n 

“I 


I 

& 


G<l 

IQ 

o' 

6 

I 


s-s- 

66 


ira CO 

I-. Cl CD W O I'- ft 00 ift CD 

ft I'tTlI-l'- o yo fti-H-M CDPI "^OQIJS O 

Cl Tl rri CD 1^ ^ O Dl O ft iO K Xi 'M L-« 30 4 ‘Tl ft Cl CD Of. 
I— — i-< IH 1P^<5| BC ^CDlCCD-ti-»^CrcDFHTlOCOZ F-ii-HflCCCDOO 

"I -1 n ■•II -n -> -f pAAMMi^io trt io«jaaoi"i" 

oooooopoooooooooooooococoooo 
oobcbb 000060666606606^0666 6‘6 666066 
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YrmUtt fotmd tti8 (oUowinK axmanon vary ippitozimataly kmo in the eaao ol water 
and the guee Nj, CO, NO, and 0, 


where Pn j9|~eoeneienk of aijeorpUon of the gaeat t* and f* teepectively, 
Ih, intemol friction of the abeorbed gu at t‘ and f „ 
m^molecnlar wright of gaa, 

M—molecular weight of the eolvent^ 

I- A conatant m *fS. 


Galcnlating the value of Jfc frvHn experimental reeults he gete for— 


If, in water it'604 
N, „ »3-880 

(!0 „ -3-B72 


NO in water ft =3-769 
q, „ -3-810 

Imn „ - 3-785 


Suppoeiug that the molecule of liquid water eorreepondi to 3H,0, he gets;— 


VM- 

Taking thin value for ft, Winkler calcul^d the valnea of p at 5°, 10‘, 16*, 20*, 25', 
30', 40', 00‘, and RO’ ('. from tho value of P at 0* C. by the help of hia equation, end found 
them agree very ulomily with hie experimental roeulU The deviation ehowa a decided 
tendency to inrreaae with the rue of temperature; and in every raee except that of 
hydrogen, it ie in the direction tliat the oiiiuthm indieatee if we admit that tlio moleculea 
of liquid water tend to beromo laae oumplox ae the tnmperatnrn rinee—1>. the mean Value of 
VM diminniliea ae diaaociation pracei'd'4. Pueeibly there will be also eoine change in the 
mean value of m ai the temperature variea. 
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TABLE LXXiy.-Vtdecnkr WelghtB. 


I. Aeeordiiig to Arogndro’s Law wa Imre in caae of gaiiooua bodira— 

U.: Pb= Ia : |b 

and the calculation of Molecular Weights from Vapour DensitieR has boon explained in 
Bootioii liXl. 

IL OiyoBcopic or Lowering of Freezing Point ” Method. (TlamilL'n, BcckmaniiV) - 

Let rf^^Kuiuher of dngrpns tlu^ frceKiiig jioiiii of the Hfilvpiit ir lowpnil wliPii 
pBCirainniOR of suhbtaiico dusolviMl in 100 grms. of holveiit, 

E-^Conslantto lie dptermiiicd for each sjipcial fii)IvoiLt = Num1ior of degrei^ 
the fri>pziiig point of the solvent would he lowered if a gramme- 
ninlcriilp of the Rnhslancc were disHolvnl in 100 grms. of Iho aolvpnf. 
« " Molecular Depreshiou ” for that special solvent, 



or, putting S Weight of nolvpnt used, 

If B Weight of suhbtanro in soluiinn, 



£ can he (Irtpiminod pxppriniontally fui each Kulvpjii hy nnliring iliP valiip of \1 when 
known w'pighU of Rubstanrerf of known molpcular weigbtH are rliwolvpd in a kimwii w'cight 
of the solvent, or it may be calculated for any sulistaiice wbuse freo/ing point and latent 
beat of liquefaclinn are known. The resparcliOR of lYrfrcr, van I Hull, ntc., have shown 
that ill fairly dilute solutions “Diwilvod sulwianccs exert, in the form of osmotic 
proasurpa, the same pressure as tlipy would exert at the same temperature as gases 
occupying the samp H|iare as tlipir solutinns ocrupy, and this oRmotic pressure is diipctly 
proportional to the alisolutr temppralure that is, for substances in dilute soIutioiiR, as 
well as for sulistances in the gaseous stats,— 

rv-KT, 

where V is the molecular volume, and K a constant virtually indppendRiii of tliu nature of 
Uie dissolved sulistiiuce, and the same os for gaseous sulistaiKTH. 

If with N miilpculos of a solvent, whoso freezing point is T, we associate n 
mohwiilcs of a foreign substance, and cool it down to (T - d) until tlie folvent begins 
to solidify, and allow as much of it to solidify as was associated with one molecule of Die 

foreign substance, we shall lose osmotic pressure, P, through the vnlume^ V, of ^ molecules 

of the polvent—FV units of work. If Jt represent the molecular latent heat of Uio 
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aolrait, ^ mulecnira in solidifyiiiK low ^ ealoricB, oiul we know 
, PV»T 

Nr 


Nf 


PV 


PV« d 


Now I*V=KT, 


KnT*. 
■ N|f ’ 


or, putting LabojiL liuat of liqiif^faotion of unit loBaa of Rolvent, 
M A Mdlnuuliir weight uf sulveiit, 


Wfl gi»t d - 


Kn'F 

NMA 


Ntiw, with n ijui1i‘t'iili>s pHcli of inaMH » to N molnrulp') i‘ach uf nun M, wu got 


lOOnlE 
NM ’ 


NM -7 


npim-uion eaiwilliy 1 grm. tiulHtanca to lUO gimi. lOOnjB. 

NMd .. 

will „ » fH gr““' •• ..“ TOOb “ *'* 

KuT“ KT* 

Siilistilute for d its value and wh gut E- 


wliirli ifl vaii’t IToil's equation. 

Afl X is generally ex[ir<»hMul in grainmiHlegree caloriut*, wn have to liiul K lu terms of 
the Hame unit. 

If P be expressed in ntmofipheres anil V in litif«> wo get— 

FV^O" (3. under 760 mm. premuros 22*3276 litre atmospheres ^273K. 

Re0*0^179 litre-atmospheres. 

Now, 1 "Litre-almospUere ”=.76x13 6953 k 1000= 1033243 reiilimetre-gramme 
units of woik, 

1 Gramme-degree calorie ^ 42760 enutimetre-grammes, 

I "Litre-atmosphere" »24*1691 caloriee, 

K = 1 *976 calories» 2 ealoriss, say, 

0'02T* 

The dfterminetion of the letent heet of fneion ie lo difficult in meny instenoee,^thet the 
velnea of K cek'ulnM fiom vwi’t Hoff’e formule oen only be very roughly epproximte u 
theae rates: in many instaiieeii howerer, the calculated veluee agree very doauy witn 
experimeutel rpaulte. 



TABLE LXXIYa. 

Vilues of E for Tuioiio Solrenta. 
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Solv'ont. 


Dil>Tt>m-o-xylol,. 

11 • 

Nitrobenzol, 

Nitronaphiholeiu*, 

JDipheiiylamino, 

Naphthylamine, 

Uretliylano, 

Urethane, 

>1 

Aeetoiime, 

AaobeiuEol, 

II 

jvToluidim, 

11 

Kitrio peroxide. 


Fonuula. 


c,„u,Na 

NllilVIlj. 

NJLCJU(»C1L 

NIIjOOOC’sjH, 

c*n4.cii,.NH, 


I *21-in 
'21-2f) 

32 - 3 

33 - 32 
31-3 

|I»7 
4SD 
41 
41 
41-4 
31>-4 
31>‘2 
380 
1 3tl 

133-37 



Gueotu moleculea uudei a very prpfsuru tend tu dihsueiule, wliile, when sub¬ 
jected to a very great proshure, Reveral coniiHiraUvely himple uolecules ufteu cualesue to 
form more complex ones, It also liap{N>nb bimiluly with ''olotiuiib in very dilute onee 
our calculated mulerular veighte may rome out too low, and in concentrated ones they 

are certain to be mucli too high— i.e., in dilute solutimib (ho “ Spi>cifir Depression ” is 

likely to be abnormally high, while in conrentmted boliitions it is miibt likely to be 
abnormally low. Thus, with lOU gems. Lencui (E-4U; O'164 grm of ethyl alcohol 
caused a deinession ■> 0''176, giving 


jn 164 J-A 
= 49x |yj.ss4D’9, 


With the same weight of solvent 32'40 gtme. of the alcohol caused a depnsaion » S*, 
giving 


The vapour density gives )H as the molecular formula and iK ■> 46. 
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TADLE LXXTVn 

It muBt bIho be bernp in mind that Hubbtiuees may form oomplex moIeoulM with wme 
of the wlveut thiu, calcium ihlondti in aqueous solution Bpcnu to csuit as ( d('l^61l,0 
ratliei than UaClj, and in neithei caae will the exporimoutal reauU foi E aKfeo with the 
caleulateil one 


* 


CaOlj 


ran,hii,o 


d 


fJ4U 

1 1 

0*4 

1 

0 201 

n 

3 

U 9 

4 02 

223 

4i:.^ 

4 

1 Sf) 

^2] 

226 

*76 

6 

2 83 

12 67 

226 

*Hh 

K 

J 9 

17 20 

226 

49ii 

10 

* 0 

21 80 

224 

128 

14 

7 4 

3l 89 

232 

656 

1 " 1 

10 0 

42 Uj 

231 


I 

I 


I 


I 


llie loAt two results seem to iinltrate a more Lom]ilex. liyArnte than CaLIj OTI 0, luid 
ue hsM3 frequdit iiuliutioiis tint tlie rlei'ier uf h)iliiitiou diffeis in bolutinns of ilillrreiit 
stiingLlis IliUK, witli hudium dilunde the ipsulls u]i to 14 (^ims NaCl to lUO (;iiiib. of 
watot seom to indinute molecules of Nat^l, and above that stiength of Nu( I 


NiCl 


N«i’l 

2H,0 1 

d 

P 

P 

d 

P 

1 'teiss 

0 600 

1 

0*6 

1 62'> 

1 

0 169 

600 

2 

1 2 

3 271 

3(>6 

600 

4 

2 4 

6-626 

362 

600 

6 

3 6 

10 064 

368 

600 

8 

4 8 

IJ 692 

363 

600 

12 

7 2 

1 20 930 

314 

600 

14 

8 4 

1 24 747 

3J9 

613 

16 

9 -2 

36 695 

340 

619 

16 

9-9 

38 669 

341 

623 

17 

10 6 

30 670 

341 

033 

18 

11 ’4 

32 699 

3*3 

637 

19 

12 -1 

34 766 

342 

640 

20 

12 '8 

36 842 

342 
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TABLE LXXlV&-4oiiMniAl. 

Rbdorff notioed that dilate aolutioiu of Cnprio chloride have e Uae lint^ while Btroai^ 
■olutioiM ere decidpdlj green. 



table LXXIYo.—V aluee of E eiperiiiifiataUy obtained, 


(KaonltV) 

(1) Fob Watbb MaMnl vo/ne 0 / E > 1S-O. 
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TABLE LXZIVo.—TORftMiMeiL 


BnbitaDDB dlMoWad. 


Kktnai 


Uyilrogen fonnate, 

ly 


n 

buiyraiCy 

*» 

lactBUs, 

malato, 

It 

•I 

tarbrnto, 


citrate, 

ji 

oxalate, 

f 

Ether, 

Ethyl 

acetate. 


Acetamide 
Una, 

Ammonia, . 

Ethylamine, 

Propylamine, 

Aniline, 

Hydrogini nyanidv, 

„ chloride, 

„ bromide, 

„ iiitrnto, 

„ percklonte, 

„ areenate, 

„ phuepbato (Ortho), 

„ aulpbate, 

„ aelenito, 

lithium hydroxide^ 

Jiodiam „ 

Potaaeinm „ 
lithium ohlotidi^ 

Sodium „ 

Potaaaium „ 

Ammonium „ 

Fotaaainm bromide^ 

„ iodide, 

„ eyauide, 

„ fameyaiiide, 

„ fenioyanide. 

Sodium nitroprUMide, . 
Potuahim thiooyanate, 
Sodium nitrato, , 

Potaaaium nitnte, 
Ammonium „ 

Potaminm formate, 

Bodinm acetate, . 


Formula. 


UCOOU 

CILCOOU 

C,H}COOH 

GlL.CU(OH).COOII 

C()()ll.CH,.CB(OH).COOn 

COOII.(CH.OH),COOH 

GOOH.O(OH)(COOH).CHi.COOn 

COOIf.COOU 

(C,H^O 

cu,oooaiK 

CIlj.CO.Nll, 

U()(NH,), 

NH, 

NH.CiS» 

“S'* 

IICI 

Hltr 

HNO, 

HCIO. 

iliAaO. 

H„SeO| 

LiOIl 

NaOH 

KOH 

LiCl 

NoCl 

KCl 

NH.C1 

KBr 

KI 

KCN 

Na,Fe(CN)^0 + 2H,0 

NaNO, 

KBO, 

NH4NO, 

ncooK 

GH,COONa 


193 

IBH) 

18- r 

19- 2 

18- 7 
19*6 
19*3 
22-9 
16-6 
17-8 
17-8 

17- 2 

19- 9 

18- 6 

18- 4 
ll>‘3 

19- 4 
39-1 
S9-6 

36- 8 
SB-7 
42-6 
42-9 
38-2 
42-9 

37- 4 
36-2 
36-3 
36-8 
35-1 

33- 6 

34- 8 

35- 1 

36- 2 

32- 2 

46- 3 

47- 3 
46-8 

33- 2 

34- 0 
30-8 
32 
36-2 
32-0 
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T\BLE LXXrVo.— 


HubstftOCa iliftiolvMl. 


StruiitmiD 


(*alcium iiiluLv 
kStrontium .. 


Foimuk. 


Potassium acetate, 

CILCOOK 

Sodium carbonate, 

NtjOU. 

Fotasfaium „ 

Kjl'l), 

Sodium eulphaie, 

Nb-SO, 

J^tawum „ 

K,SO, 

Potasaium-hydrogeu suljilmie, 

KHSO, 

Ammonium sulphate, . 

(Ml.)jSO, 

Borax, . | 


Potabbium chromate, . ' 

! k,(^>4 

„ dichromatc, 

Kj,('r„0. 

Disodzum phosphate, 

NaJirri, 

Sodium pyrophosphate, 

Na>.r). 

„ oxalate, • 


Potassium oxalate, 


Sodium tartrate,. 

Na,C«il,0„ 

„ ditariiato. 


Potassium tartrate, 


Barium oxide, . 

ItaO 

Strontium oxide, 



Kanum formaic, 
Magnesium aci^tate, 
Uarittm „ 
Hiilphuroua acid,, 
]lydro;;eii sulphide, 
Arsfliiious oridp, 

Rydroffen melaphosjihate, 
Boric acid, , 

Tartar emetic, , 
Mercucie ryanide, 
Afagnesium sulphate, 


(11COO);fia 

(C'I1,CO()VMb 

SO, 

BA 

(KSb 004 H/>«)«+Hj() 

ug(C’x); 

MgSO, 
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TABLE LXXfVo.—itoMtifliMr?. 


(2) Fob Aotio Aoii>. OalmlaMvalwofE^Z^K 


AiibsUnco disMlTPil. 

F 

Nnitia 

FfirmnlB. 


Methyl iodidp, .... 

CHJ 

38-H 

Chlorofonn, 

CHri, 

38'6 

Carbon totrochloriilp, . 

C(l/ 


„ dinulphidi', 

cs, 

3S*t 

IlexBUP,. 


40-L 

Turpmiliiip, 


.ii'-a 

XuphUiaIi*iii', 


3l(-2 

KLhylpiir' ctdoriJe. 

40-0 

Nilroheiizul, .... 


(1 U 

Methyl nilretr, 

OH,NO, 

3.S7 

„ aaliryliiko, 

r,.11,011000111., 

»!l i 


(i:*Hji,o 

3!)-l 

Klhyl Mil|i)iido, . 


3Sfi 

ryanide, . 

37'C 

formate, .... 

IlCOOC IL 

:i7'2 

„ valerute, .... 

(\H,OOOi’ IJ 

:iitd 

Mufltard oil, . . . 

('.IKONS ‘ 

3h-a 

Aldehyde, ..... 

(jll,l’Oll 

3ht 

('hlord. 

CC1,C()H 

39 2 

Benzylic aldobydn, 

CJKCOII 

3W7 

Camphor,. 

I 3*J0 

Aoetnne, . . . . 

rH,nocii, 

3H'l 

Acotir anhydride, 

! 

3G-G 

Hydrogen formate, . . i 

3G'i') 

., butyrate, . 

„ valerate, 

(’.IKOOOIl 1 

(\IK(;OOH 1 

37’:i 

:m 

„ Iwnamto, . ' 

(yLCOoji 1 

i;ii,(C/gfoooii), 
OjlI^OllCOOIl 

430 

„ cam]>hornle. 

10-U 

„ ealicylate, . 

4l‘'f) 

„ picrate, 


.19-S 

„ cyanide, 

HON 

36-G 

Methyl alcohol, .... 

CH,OH 

' 357 

Klhyi. 

C,H,.011 

3G'4 

Butyl. 

(\H„()H 

387 

Amyl. 

(t'.,ll5),01l.0H 

(\llj.OU 

oJiiA 

30-4 

Allyl. 

39'1 

Glycerol,. 

3G‘2 

Kalicin,. 

37-9 

Santonin,. 


:iH-l 

Phenol. 

(.;iv5}i 

3G-2 

Pyrogallol,. 

(WOH),(l-.a;!l) 

:i7-.3 

Acetamide,. ... 

OH,(X)N]], 

361 
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TABLiE liXXlV o.~‘ 90 iitwttdt 


SnlwUiuia diMoInd. 


FamnU. 


Amnoniiim uetate, 
InilinB „ 

Binoine „ 

CMeXae „ 

Morphine „ 

Quinine „ 

Btryehnine „ 

Poteenum „ 

Sulphur ehloride, 
Anenione ,i 
Stennie „ 
Hjdiugen eulphide, 
Sulphur dioxide,. 
Hydrogen mlphate, 
„ ehloride, 
Ifegneeinm aoetete, 


GHiCOONH. 

GH,GOONH,G,H, 


GH,GOOK 

AeGl, 



( 3 ) For Fonmo Aoiii. Calcvlaied wdw o/£» 28 ‘ 4 . 


Ghloroform, 

Bensol, 

Ether, 

Aldehyde, . 

Acetone, . 

Acetic acid, 

Bruoine fomute, 

. Potenum „ 
Aieenioue chloride, 
Hegneeium formate, 

* » 

« • 

1 • 

■ i 

■ • 

■ B 

« S 

■ ■ 

GHCl, 

{^lo 

GH,COH 

GHjCOCH, 

GHjCOOH 

HGOOK 

AeCL 

(HCOO),Mg 

(4) For ETHTunra-BROHiDn. CSufeiifiifsd ooZue E>119. 

Cubon diiolphide, 


CS, 

Ohloraform, 


GHGl, 

. Bensul, 

9 m • 


Ether, 

, , 


Axeenioue chloride, 
Acetic acid. 

■ V 

■ • ' 

ieCL 

GH,COOH 

Ethyl alcdiol, . 

■ ■ 

CVHjOH 

(6) For Bihrol. 

Cdlciilahd valve of E«B8. (61). 

Hexane, . 

c 

C,H„ 

Tnrpentiae, 

■ ■ 


naphthalene, , 

■ . 


Anthncene; 

n • 
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TABLE LXXiyo.-oMfiiiiM2. 


Rnlwlufa dlHolvod, 


Clilorofnnn, 

Carbnu tetrachlondp, 
„ duiulphide, 
Methyl iodide, . 
Ethyl bromide, . 

„ iodide, 
Etiiylfue I blonde, 
NltlullFII/ll1, 

Meiliyl nitrate, 

„ oxdlatp, 

„ balicyUU*, 
Ether, 

Ethyl 'iiilphidr, 

,, oyaiiide, 

„ foimato, 

,, Viilorati, 
Miibtdid oil, 
Nitiui{I}(erol, 

Til liutyiin, 

Tii-oli‘iii, , 
Mdrliydo, 

1*lil(iral, 

'Keii/aldrhyde, . 
Camphor, 

Aretone, . 

Yaleral, . 

Acptic anhydride, 
i^antonin, . 
Hydrogen piorate, 
Aniline, 

Codeine, 

Earootine, . 
Thebaine, . 

Hulphur diloride, 
Arecnione „ 

Phoephoroua „ 

l'boB|ihorie „ 

fltaniiic „ 

Methyl alcohol, . 
Ethyl 

llutyl „ . 

„ . 

I’benol 

Hydrogen formate, 

„ acetate, 

„ talerate, 

„ heiieoato, 


Fomnila. 


cncL 

CCL 

m 

C,lI,OUtX3(HTI, 

CjUjON 

r,ii,cooc u. 

c,11,(UNO,). 
(C,H,C00LC,H, 

crilcou 

Cjll,COH 

C&SlcJH, 

c,n,coH 

(CH,C0),0 

Cj,H, 5 ( 0 ('nJoH^/() + H/) 


POL 

pa, 

SnCl, 

CH,on 

CjH,on 

C,H,OH 

CrMijon 

CalLOH 

HCOOH 

CI1.CCM)H 

G|1L|COOU 

c.n.rnoH 
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TABLE LXXIYfiL— eontinued. 
(G) Fob Nitrubinzol, CaleuliUed value of 
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This Isiw call be deduced from tliornindyniimical priiiciplee, but Uie full invAfltigation 
wuuld he out of place here, niul wo can ouiy give Auoh eipiatioiia and tablea ne are likely to 
be useful iu actual experimental work. 

If U denote the vapour preseiire of the pure Bolveiit at temperature T, 

III II II „ of a solution of a fairly non-volatile substance in such 

a solvent, then,— 


n-11, 

ij 


--a ennstant for samp dep^ee of conrpntration, anil the value of such constant ie 


quite iniln|H>iiduut of the I* mperaturp oh Jong os thi‘ buluiiun ih diluU^ and as long as the 
vajKiur proeeiiie of the diseolved sulihtaiice ie an inKnitosimally small quantity compared 
with that of the solvent at the sumo temperature. This law can be deduced from thermo- 
dynamicul priiiciplps, and it has albu been establisherl experimentally. 

If H ippresniit tlip immliur of niulecules of the dissolved Hufratuiice associated with 
N lUoloculoH of tliti solviuii, we get - 



11 


n 

The limiting valup uf (' is evidniitly-s 

1. 





n 

11 -n. 

poiispqupnily we may put —' 

.N 

+ «■ 

Ux 

Kiiiployiiig uud M as in last scctiorii- 

— 



p 

and.N» 

1UU 

W 


II Mp 

11, “100®* 


. . . . 


.«d. M.'"?"'-"'-)*, 


or, if ?p- weight iliewilTcd ii 1 grummn molemie of solvent, 



u>TT, 


n- II, ■ 


The greet difficulty of meaeuring minute diiTnrflnops of vapour proMniree, and the rompantive 
ease of estimating chaugi e in boiling ti>m])uratun' uudur constant pressure, has led 1o the 
sdoption of tlio " Ituiliug Point" method in prefornnee to the " Vapour Tension " mode of 
proesdure. In nsiiig tits lloUing Point metho«l the tomperatnre must he that of the liquid, 
and not Ihat of the vapour. 

In aildition to ran't HolT's formula, wu luve another approximate exproeeion for 
K (Hchiff, Tronter), viz., K « 0‘00096T.M, witote M is llie moleculw weight of the eolvont; 
or, taking more exact valuea for Uie coiMtanta, 

T* 

E-O-01976-j^- -0 0000565MT. 

The equality of the two expreEwions depends on the equation^- b a constant a 20*068 very 
nearly, and for a large number of eolveiits. 

The following table includes nearly all liquide whoeo boiling poiute under 700 mma. 
pseeeure, and latent haata of vaporisation, are known. 

VOL 11. 3 U 
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TAIJIJ. LWIVn. 


SnUoiiL 


^ oLui Ilf L 


Moliiriil Li 
FuirnuU 


lUoiiiiiii • 

Mon my, . 

SuljiLur, . 

I rhi)i]ihDiii«i till lilondi, 
StBiiiiii rhluiidr, 

( arbori i] sn 1 | linu, 

,, tell Achloi nil 

llciizol, . 

Toluol, 

11 x 11 nil, 

Mttawlol, 

> 1 'ioii>1Lksu/o1 , 

' Mmtylol, 

I Vuiloc umol, 
rymol, , 

(jitron oil, 

TupImiip, 

f'liloiiiruiin, 

Milljyl ifiilnle, 
Mttlnlene clilondL, 

KHiaI biomidr, 

,, Cllllillllt, 

Lth}liui Llilondi, 
Mbyl indiilp, , 
Dietbylamiuo, 

litllPT, 

Klbylpiit OMdi, 

Metliylal, 

fhliinl, 

Efhyl foiin ite, 

Fropyl ,, 
i-Untyl „ 
t Aniyl 

UpOiyI utUb, 

Ethyl „ 

Pra»l , 
tUatyl , 

1 Amyl 

MpthylpinjiiDuaU, 


Wi; 

(^H.I 

L’ii,nj 

I II,Hi 
( 11,11 
f .ll,(’l. 
UII.l 
MI'f .11,) 

(n*l"oil 

IK'OOCiH, 

nroor,n, 

Hroixvi, 

HfOOl\ll,i 

fJIl,fOO(’II, 

CI],C(KKCH 

r'ii,(’rKM’4ii, 

■ 4rl,i out JMI 


w . 

bl 55 

41 CM 

50 21 

!i1 01 

.0 S 

JwQ 

jO 

C2 

12 7'» 

11" JS 

1 rou 

32 

S10 

362 

18 

16 03 

10 67 

137 5 

78 5 

51 4. 

47 >8 

4A 28 

JfJ T2 

260 

112 6 

iO .51 

Ob Ih 

8j 91 

2U .»b 

7f. 

4b J 

SB 67 * 

2' 2> 

21 ‘*0 

0 63 

J-iSfi 

7b 2 

4b lb 

r.i 05 

51 27 

2IJ 37 

7H 


' J 15 

26 10 

2(i is 

•20-ei 


llw K 

S3 5 I 

(4 s4 

‘'1 77 

a.0 2 

lUb 

1J4 7 

III 40 

42 Mb 

41 14 

IM SB 

V b 

120 n 

78 25 

f3 05 

41 70 

20 09 

12(1 

157 2 

71 76 

riir07 

40 JR 

20 ill 

uo 

10' -7 

71 7.'* 

52 ?R 

50 01 

10 7b 

]20 

lOK 

72 8i> 

b? 57 

BOM 2 

IM HI 

Mi 

175 

ii6 30 

r>0 82 

57 42 

1^‘ 8t 

! 

I7b 1 

70 02 

5C 71 

68 12 

•21 20 

1% 

156 

b7 21 

51 11 

5j 80 1 

1 21 0 

, ii>^ 1 

bli •*) 

58 40 

37 bb 

3S 04 ‘ 

1 •>!) 47 

141 f 

42 2 

46 07 , 

42 71 

U lb 

20 b8 

» SI 7 

41 b 

1 1 

75 40 1 
1 1 

25 IM 

25 40 

2U oU 

, JiiO 

1 1 

jfl-2 1 

1 

bO 17 ' 

81 

1 1 

12 4b 

•21 14 


61 1 Jl 17 HU 10 1 » lii Jh ] ' 111 sg 

Mb r 5 s I i>e 8 i), ii 05 2 lu 77 

155 I 71 3 I 16 57 Nu M 7 61 21 .'I 17 

75 I 68 11 21 7'J 2/11 20 07 

I 

74 I J 4 6 » 81 60 22 10 71 78 20 ill 

44 I IS 6 |lih 04 1165 12 06 21-20 

76 42 81 ) 87 21 52 22 DO 21 68 

147-1 I W 7 2 '54 10 50 06 51 On 21 ‘ 2 ^ 

74 62 6 I 92-20 22 85 23 11 20 80 

88 81 *2 86 25 20-08 20 61 21 18 

102 08 77 86 32 86-10 21-17 

116 124 71 66 48-19 44 06 20 08 

74 67 ‘8 08 06 22-94 22 'J 8 2105 

88 77 86-07 20 14 20 40 20 38 

10 ? 102 -3 77-80 86-00 86 01 21-01 

11 b 116 H 01 ) 00 42-96 4.)-26 20-80 

1411 |]42 56 26 61‘29 61 bO 20-78 

88 30 84-16 29 20 ‘ 21-71 20 08 
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TAULK LXXrVi) ^cwiUnwid. 


SDlvent. 


Value of E. 


I Ktlnl |ii(i|iinint»*, 

I 

/ Bul>l 
I AiJiyl 

I Methyl liuUiuti, 

„ 

Kthyl 

I lilliy] I 

I Piopyl 

riri|iVl % 

I rm\l 
I I Biitvl i , 

I I \myl 
1 Aiiivl ( f 
Mi'ihyl ^alei.iti 

Kthyl „ 

rioiMi „ 

i Biilvl ,, 

I Amyl „ 


MiilernUr 

FiiimuU 


OOC.II, 
I .H 

JIu 

lsU|CUO( il, 


i\nyi\ocjR, 

II 

(\li,roooji, 

(,Hrc6nr',H„ 

0411^000011 

(^H.OOOO.Hj 

liHjlTlOt ,11, 

(VU>W)04l^ 

i\n^iVO(\iiu 



lo 

A 

— 

H 

1 

H 

1 


? 1 

S 

»*9 

ID 

K3 

OB 

0 

3 

0 

»s''7 

77*10 

1 26*51 

36*26 

122 6 

71 60 

1 4*1*25 

43 fiU 

Uu *6 

66 

60‘2H 

60-95 

ibu r> 

bi 06 

, 68*89 

60-71 

102 8 

77 26 

8b 08 

88 81 

92 *6 

76 6U 

' 84 98 

85-66 

119 , 

, 71 6U 

42 77 

42 49 

no 1 

1 6D 20 

41*80 

42-60 

11.1 ii 

eii j 

61 bO 

61*80 

131 

6) 9 

61 22 

50 61 

Ifib *7 

1 

61 '• 

1 

91 

69 18 

148 *6 

69 ^r^ 

, 68*6') 

54 07 

I7h 

reii 

1 07 50 

64 1(1 

168 

57 6 • 

66'66 

66 61 

116 8 

6^1 95 

12*81 

45*10 

134 

61 h5 

60 73 

60 51 

166 fi 

1)1-2 

1 6«f 28 

58 9*2 

109 

57*sj 

bO 78 

66 42 

187 b 

III-2 

, 74-50 

76 76 


In the precedinf^ list all the v.ilurB fur ^ come within li% on Pitlivr side id the 
Ht inilcird quantity *20 6hR . the valuBei fur the fiiur folluwiiifci; anbstaiir ee are vety aui'^ebtive. 


SoWanfc. 

Name. 

Molecular 

Formula 

Methyl ohlondo, 

CH,ri 

II II ■ 

C^HaCla 

Kthylene biDimdoy 

q,H4Br, 

II II * 

1 

OHaBi 

1 

Hydrofrei) oyanide, 

1 

UQR 

II i» ■ ■ 

Chloral hydrato, 

II II 1 

ITAW. 

i 


Value of IS. 



2R-27 12 02 
2B 27 24*04 
86*40 60*06 
85*40 34*63 20 15 

80 94 7*72 6 166 

80 94 , 80-06 20 62 
20*89 I 68*36 69*11 
20 89 I 19 46 19-70 
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WutDr and the alcohols f;ive seemingly abnormal values for 
so also do some of the ethers, etc. 


MX 

T' 


Ob will be seen bdow; 


Solvpiit, 

Holecnlar Weight 
of Solvent 

T-278. 

1 

Valiip of E. 

1 

1 

Nsme 

Molerular 

Formula. 

F-l-« 

1^ 

2 

O 

O 

H 

Ml 

s 

I 

e_ 

1 

Wal.r, , 

H,0 

18 

100’ 

535 0 

r. n 

fl 42 

25 86 

MoUivl alcohol, 

CII^OH 

82 

64 5 

267 48 

s ji 

10 SI 

25 80 

Bthyl 

CjH.OH 

GjILOH 

46 

78 1 

205-07 

11-S8 

16-4S 

26 86 

PioffYl ,p (normal), 

60 

07 4 

169-54 

It OJ 

21 2ii 

*25 82 

iButil ,, 

(VH,OII 

71 

108 4 

182-68 

21 66 1 

27 1)0 

26-74 

Amyl 

(.H„01i 

68 

in 

120 

26 h/ 1 

34 no 

26 14 

„ „ (tcitiaiy), 

C,H.,Ofl 

88 

102 

106 465 

26 (5 

B1 RO 

2175 

Oetyl „ 


242 

.^44 

58 48 

128 0h 

142 32 1 

23 98 

Amyl ethei, 


158 { 

170 

1 

60*4 

57 40 

1 

67 88 1 

1 1 

24 42 


Foi the oiifdiiU' ni'idb, itc , the anomalies aie giPiiUu and, |)crha|is iiioic iiiexph<uhlc, as 
will be seen from Ihn full iwing eiainples,— 


8<ilv0nt 


** 

'bc 

■^1 

if 



Value uf K 


6raTnf. 

1 

1 Molecular 

I Foiiimla 

T-273 

X 

IWi 

a 

9 

tn 

m 

V\ 

T 



c 

X 



o 

o 

o 


Ilydiogcii lonnate, 

> HCOOH 

1 

46 1 

100*-6 

108 7 

26-61 

10 44 

12 70 

„ ai-etatL, 

„ l«ut>iate, 

GHiUOOH 

60 

115 

84 9 

85 6S 

22 44 

1108 

iVIfOOOH 

88 

104 

114 

33*10 

80-78 

22 00 

,, valeiatp, 

, ('*ll-CO011 

1 HCWCfl 

1 102 

184 

108-62 

41 75 1 

1 44 6S 

2810 

Anlir anlii rliidp, 

102 

187 

6b 1 

60-25 

40*1)0 

18-44 

Methyl loiniatv, 

60 

82 9 

117 1 

16 79 

17-66 

22-04 

Ai clone, 

, ciifOnoiii 

58 

56 -6 

1 125*8 

l„ 

17 13 

18 29 

28 46 


It idiely hapi^en^ that anylhiiig stiuiiger than a I \m veiiL sidution gives reliiible 
mulls, and the vapour tension of the dissolve rl sulistdnce at the boiling teintH*ralure of the 
solvent should be very slight 

Oslwald gives the following values for— 


Water, 

£t1iyl air oh 111 , 

100 Ii. 
620 

. U5U 

Acetone, . 

1670 

Elhylic ether. 

. 2110 

Caiboii disulphide, 

2370 

Hydrogen acetate, 

2630 


ICtbyl acetate, 

1001 

2610 

Benzol, 

. 2670 

Phenol, 

3040 

Anilins, . 

3220 

Chloroform, 

3660 

Eibyleue bromide, 

6320 


Those are identical with the values given by Beckmann, ZnUthr, /. pkffiik Chm.^ 
iy. 533, etc. 


The variation of the atmospheric pressure complicates this method veiy largely, and, 
whenever available, the freezing |K)int metliod ii to be preferred. 

The following table, arranged from G, Taiumnnn’s inveatigations, is very suggestive as to 
ihn elfeet of highei concentraLiun on the vapour pressure of aqueous solntioni. 





Diminution of Vapour Piessuxe of Water at 100" C. caused hy dia^olving n gramme molecules of various salts 
in 1 kilogramme of water. diminutiou of pn^^siire gi\en in millime^rea of ii e-cold men ury. 


loss 


1 o 

1 ^ 

J_ 

1 o 

CO ^ 

09 ^ ^ 

CO es 91 

218 0 
230-3 

V 

IQ 

l« 

Cl 

185 0 

1 




1 

1 

P IQ IQ p 

C QD 

GO 

o 




' BD 

GO ^ GO 09 

^ Or¬ 
el GO Cl 

OCO 
X CO 

•M pH 

09 

pH 

01 

Cl 

lO 

pH 




1 

P p IQ M p M 

po 

p PH 

po 



9 

' CD 

1 

O 09 CO Cl O K) 

CO ^ IQ IQ GO 

^ Cl ^ ^ pH ^ 

^ Cl 
CO hH 

■-H pN 

n 09 
CD N 

iH ^ 

o p^ 

pH ^ 



CO 

09 

D 1 

1 

IQ IQ O IQ IQ IQ p 

CO GO 

09 09 

P P 

0 p 

p 

0 01 

1 

CD IQ CO QO uo no O 

CO I* Cl Cl PH 1-4 

pH ^ ^ ^ ^ ^ 

'•41 CD 

^ pH 
pH pH 

GO O 

pH ^ 

X 09 do 

QO 09 CD 
GO 

r— 09 
r- pH 
CO BO 

pH 

CO 

Cl 

D9 

0 

Cl CM 

1 

O IQ O 09 o P O 

O X 

^ 9 

X 09 -74 

0 IQ 

CO 

0 0 X ^ 

1 ^ 

1 

CO Cl ^ o i-H -e o 

O CO ^ O O 09 09 

^ pH ^ rH ^ 

OI 

09 09 

CD IQ 
O X 

do c 4^ 

|p X 09 
IN 

277 

241 

CO 

Cl 

Cl 

t- iQ Cl CD 
CD 09 pH X 

^ ^ Cl pH 

1 

Q O O pH IQ CO p 

op 

Cl h* 

0 p IQ 

CQ CD 

CO 

poop 

09 1 

1 1C IQ C •’»< CO 09 9 

1 i> a. X 1 - hp CO CD 

JL IQ 
CD CO 

CO 01 
t- CD 

ill 10 
IQ CC 09 

CO CD 
JO CD 

pH pH 

CD 

iQ 

1 ^ 

Di b!'«b 

N -0 ^ CO 

pH pH pH ^ 


O •-< 1/ 0*^0 

C JO 

oo 

r c IQ 

IQ 

^ CO 

0 CO t<- 0 

Dl 

CO 1- r^l io O IQ IQ 

IQ IQ IQ -t -H 

n ^ 

'•H H*l 

09 09 

^ n 

09 Cl 0 

SO -e pH 
-H 

b IQ 

0 04 
pH 

pH f— 
09 1- 

CD CD CD GO 
I'p X X X 


C GO iQ Cl CD l<p O 

O iQ 

OX 

•H Cl 01 

0 X 

X |p 

0 X 3 X 

H 

W Cl iQ -H* -l< GO Cl 

Cl Cl Cl 01 01 01 Cl 

O 09 
01 pH 

Cl IQ 

<^1 pp 

0 Cl W 

Cl '■ 1 -♦« 

04 09 
CO CQ 

r /1 CO He CD i>» 

GO GO CO GO "O CO 

.. 1 

CD pH p 01 Cl c oi 

SS CD O pH o; 

09 CO CD 

0 0 

r -o* c r- pH p 

SO 1 

1 

P-4 O Cl Cl Cl Cl Cl 
pHi—l^pHpHfH^^ 

09 a 

h- pH O 
pH 

1 - CO 0 ^ l>- 

pH pH pp 

CC l« 

pH pH 

CD CD IQ b CD b 

— 4 pH f-4 pH pH p^ 


£ 
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o / 

'•I O *1 / o o 



in 

eo 

ri 

ri 

-+»- 
fM /j 
■Q «a 

^ J 9 i r o 

J! 3 !i O Cl K 00 

•“J 1—1 BQ F-J ^ 
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3 

-1 -* 

O O ^ 
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o ^ in J "1 ift 3 
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10 

(O 

0 ) 

pH 



— 
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“^i ^ 

!•• ni 
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i 3 /' -* '*1 ^ ni 
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eo 
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to 

4 < 
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— — _ 
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m / PQ 

^ P-H F| 
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•* OJ 1 - 

ra Oi 

FH fH 

n 0 IQ ri Q 

eo - 1 1- *1FQ 
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fH FI fh rH 

ir FH ri 

FH 1-1 / 

CO 0 

F«j 

., - - 

/ -H - 
•♦l £ 

^ 1 ^ ^1 ^ ^ ^ 

Z - £ O <^1 ni 4 < 

“* ’I' '' 4 <H( 4 ^Fr 

O ,0 o 
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01-^ 

3 in 3 3 

F- -* ^ / IQ 

O' ^ r If. 44 

4 GT 1 ^ 

/ '"I ^ 
4 4 4 - 

/ in • 

^1 1 
^1 ^1 1 

/ "' * 1 - 11 — 0 *^ 

K 1 r p^i _< 1 -^1 / 

-I 1 -1 F .1 ^1 ^ 

0 /■ 0 3 

'^l 44 fH I, 

4 cn c* -1 

rn r| ^ ^ IP 

I'F 3 — to cn 

H- "» •» PF r^i 

0 to -r 

PF FI 

P -1 F| F 


O -^1 

C -“5 
I'" ^ 
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eo 

ri 


i- O 
^ O 
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IQ O 

/ l- 
in 

ni 
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W 
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^ ^ ^ ^ ^ 
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*d 
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J 
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ii 
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Ip 



T »'999 

9 ^ 


3i 



0 b lA 00 h» 

Cl 70 


DO lA 



eo lA I'- 0 

CD X 


1—1 fH 



c^ Cl Cl eo 

Cl Cl 


9 ^ 



0 0 0 Q 

90 





00 bi- 0 

b ^ 


(?l 



Ob I-H Cl lA 

X CD 





pn Cl cq ci 

pH d 


9 ip 71 

9 


9 999 

9 9 9 


CD CD (N 



Cl 0 b b 

b CC pH 


0 01 (N 

io 


lA CD 1 >» oO 

IQ X) 


pp fp 



^ ^ rP pP 

^ pp 

o o ^ 

909 


op 

9 9 9 ? 

Cl NO 

CO eo ^ 

D1 0> 

n 

IN 

l’- Cl ro Cl 

0 Cl GO 
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TAllLK I,XX1 Vf. 


l*rof frnm oltsprvfttionfl on tliQ (limiiLution of vapour i^rpasiiip of inarniry, 

olitaiiiPii tlin ff»Ui)^in|; it'Kiilia ror Ihr variuim iiictalB; 



1 Mnlni ulai VVpikIjI 

1 iMipiilatcil 

VI iinii* Wei^lit 
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. iMolLtulai Wvi^lil 

1 ralviilatBcl. 
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;io-L> 

:i!) 15 

SI) 

' 13(i 301 

120-.' 

Mu 

IM-O Jl 

21-30 

Tl 
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137 1 

iSn 
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2I)'J •250 

206-!) 
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05 1-701 

1 65-4 

Ar 

112-1 

107-03 

I'll 
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1 

112-4 

All 

207-1 20S-1 

107-2 


The .i|ipri»Miniliim\ iiftl vi-iy cldso, imluMti. M*iy iiupliulKull^ tlut uipIjiK in 

iiinrruriil sdluluiii Imiil tu fririu irioiuiUiinic uiubH'ulofi, 


ir. SiBtillation of Mixed LiQuidB. 


If a niixfurr of two liipiidR dihiilH over at tHiiipPTHture I in prnpnrtinii of Q,: and 

if the vapmir pre^^surcK of the tuo li«]iii(lti at T are J], ami 11, rPBjiecliively, and if uml 
be tlip vaiiour deiisitie'i of the (wo hfidiPH, 

llp/j • 11, f/j ((lay-LiiPflar, "Wanklyii, rierthelol:, pte.) 

Now, if llip miiloriiliir \\i'it;ht of oiio W known, blial of the other uan he easily 

calriihited fium Nikuma]iir.i formula— 


Tins formula aBRumo^ that the vapour dpunily of parli ooiiRtituent of the mixturn is 
noniiiLl at the tniiijipraturp T, hut such ia never the rase, and the methoil is at best only 
rouf^hly approximate, mid of more value as a coiitTihutiDii to rhemiual theory than as a 
workiiif^* melliod. With Hueh Hijuids as water, benzene, etc., whoso vapour pressures ore 
known for various tem{ieratun*s, tlie vapour prussure (fl^) of the other substanro may 
he token as Hirumelrir pressure - 1J| 

Nnumaiin's iurmiila useful for calculating' molecular weii^hts from the results of 
rtleam distillaliinu'^ and other analogous o]mruliims, hut the results are only roughly approzi- 
iTiato. DetUw reBults may he obtained as follows;— 


y.H 


where -density(here oiiher weight of 1 litre, or "vapour density," referred to air or 
hydrogen) of the siibsLaiieo of known nioleculaT woighl at Wmpernturo T and under the 
pressure llj, ami f/j«eurroNpondiiig value for the senmd substanro under the pre-^suip 



1040 


For example, taking tin data used by Iteilstein In the stonin dieiillaiion of mph 
(halm a( 9b SV (un ) and IxiromettiL prrimiro of 7.H (lor), the distillate lonauitrd of 
49 1 gmiB of n iter and H 9 grms of uaplitimlin 

Horn II- I'enooii of oqueone vapour at 9ti 2 (' s7l2 27 mms (Table LIXa), 
ll “ 733 - 712 27 “ 20 73 

i/^s Weight of 1 litre of water vapour at 98° 2=017043 gima. (Table LXVIIa), 

037043x8 9x71227 
' " 4£ 4x2073 “* 


Cnrrerting to tlie stmdard preseure of I metn of ire cold mercury, we get the dennty 
of tlie hyiiotlictical vaponi of naphthilm it 96° 2 under 1000 niius piesaiie 


0°)Wt3x8 9x1000 
49tx'07l 


-4 9'»75 


Arrordingto JaUo IXIi the inoliciilai voliuni at Db 2C le 23 0700fiG, and ronsa 
qiiently moleiular weight uf uiphtlialin 

= 4 9371x23070030- 114 17, 


or using Naiimimi’e formiih 



1801()xb9x71227 
49 1x2071 


11152. 


PART IV.-ANALYTICAL CHEMISTRY. 


In the following tohlee every poesibln preraution hae lieen taken to ensure the stnrteat 
Bccuiai), and it is hnixil that errure uhiih hivi escipnl lUtrrlion aii, it the veiy uoiit, 
few and iiibignificiiiil The fiiUus, multiplrn, loginthiiis, lU , hne Inpii i iliiilated tu as 
many deuuial plates w tin lutlior deemed uecesbitly loi tin vtiy linest analytic al work, 
for oidiiiar) work, technitul and (ummeitml, conudeiahh fewer decimals will suffice 
The valuei fen the ituiau weights adopted ui the calculation of tlieae tahhb are thoee 
given by the Inteniatioiiul Committee it the lommenicjiient uf llie yeir 1904, the 
ataudird lieuig As in as the moie impoitant elements me mueeined, thcHie values 

are likely to remain unaltered, and mily those for the most rart and lecently distovcred 
suImIviips aie at ill likely, it my thing like a moderately early date, to undeigu any 
appreeiihle modifieitirnis As fai u theoidiiiiry duly loutinecif rommerciiland techniral 
work IS ruuceiiied, the authoi vtntuiea tu heqio that tlioee Laldbs may piove of peiminuit 
talue 



TABLE LXXYa.—T atde for Oompating the Beralts of 
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Factor mnltiplied hj 
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TABLE LXXVb (1).— ^Voliiiiietilc Analyiu. 


The lint column (pvoB the formuk of the mibstonoe to he estimated; the second column 
gives in milUgrammes the wei^t of the eubstaoce oonesponding to oaoh oentimelre cube 
of decinomal solution; and uie third column contains ifm logarithms of the numbers in 
column 2. 


By taking for assay as many decigrammes as there are mgms. represented in column 2, 
eadi G.cm. of solution will correspond to 1 per cent of the substance whose formula u 


given in column 1. For exampUi if one wished to ascertain the percentage of Na^CO^ in 
soda crystals une would weigh out exactly S'306 decigrammes, t. 0 ., 0'63D5 grm., of the 

ofystals dissolve this amount in water and neutralise with ^ acid - eouh c cm. of acid 


Tcquiml will represent 1 |jer cent, of Na.jGn, in the crystals, so that, if it needed 
c cmn. acid, the crystals would contain 37 8 per cent, of In this way aU 

trouble ni calcul.iting out the lesults of volumetnc determinations can bo avoided. 

Tlii*<i Table I) (1) givo>i all the normal values for precipitation, aciilimetry, alkaliniptry, 
oxidation, reduution, and lodometric metlioda; some slightly abnormal values are given m 
Table r. (2) 


Furmuls of Substancp to he (itinietLd. 

Wpighl, ui nignis,, 
d 1 Sul»uii> n 1 oni' 

^ Solution. 

liogarilhm, 

Aluminium—' 



A1 , 

0 9033 

T-96684R0 

AlBT«f61J,(), , 

12'6023d 

1-0969980 

AlcC ‘ 

4 448.3 

0 6481973 

AlCI +011,0, 

8-05153 

0 9058787 

All! . 

1-7033 

0-2312996 

Al(oh),. . 

2 60413 . 

0 4I6G632 

All’ll,, 

4 07 

0-6095944 

Ayso,),, 

5 7063 

0-7663DT1 

A1,(SO,),+ IB11jU, . 1 

11-11113 

1-0157683 

(N1UA1/S0,),+34H,0, 

K,Alj(H(),), + 34H,0, 1 

N»,Al.(S0l + 2«l,0, 

1511613 

1-1794406 

> 15 81873 

1-1991716 

15-28203 

1-1641820 

Antimmyl 

4-0063 


SI) .... 

0-6027832 

8bBr» 

12-0023 

1-0792777 

SbCl, . 

7-5613 

0-B7R0126 

SbF„ .... 

6 9063 

0-7713424 

Sb,0„ . .... 

4-8063 

0-6818440 

Sb,S., . . 

6-6093 

0-7489370 

igib,o,(o,u,u,),+ii,o, . 

22-1593 

1-3435566 

Sb.. 

2-404 

0-3809346 

RbCL, . ... 

6-949 

0-7744440 

SbF,. 

4-304 

0-6338723 

Sb,ll„. 

3-204 

0-5066926 

Sb, 85 ,. 

4-007 

0-6028193 
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TABLE LXXVb (1).—^n/inued. 


Foimulft of SnbitUBO to be eiitiniAted. 

Weight, in rngnu.. 
of Sun^nce s 1 cm ’ 

Solution. 

Logarithm. 




Araonic— 



Ab p 

2‘5 

0-3979400 

. 

6-045 

0-78139G3 

. 

3 3 

0-6185140 

... 

4-10.3 

0-G131016 

NanllAaOg, 

6-67026 

0-7036034 

Na,llAB(l, +1211,0, 

1.3-41 

l-li:i9434 

Aa .* ... 

1-6 

0-176091.3 

AflyOr,, ... . . 

2-3 

0-3617278 

A«jSg,. 

3-103 

0-4917818 

Bariiim^ 



JW'p. 

6-R7 

0-8369.367 

lialSro, . ... 

14 866 

1-1721941 

+211,0, . . 

16 6676 

1*2218731 

BaCO,. . .... 

9-H7 

0-9943171 

Ba((’«0.).. 

16-315 

1-1822720 

BaUl,,. 

10-415 

1-0176593 

BaClj + 21I/J, . . 

12-2166 

1-OB6D604 

HaOrO^, . ... 

12-675 

1-1029480 

n«(N0,)„ . .... 

13-074 

1-1164085 

BaO,... ... 

7-67 

0-8847904 

Bb(OII), 

8-5708 

0*9330214 

Ua(OH), 1 8H,0, 

16-7772 

1*1980299 

llaOj, 

8-47 

0*9278834 

Bh0,+ '«I,0, 

15-6764 

1-1952463 

IJaSO,.1 

11-67.3 

1-0671825 

BaP«:<N. + 4ngO, . . 1 

25 4212 , 

1-4061960 

Beryllium (Oliicinum)— 

1 


lie - fGl -i, ... . ' 

0-455 1 

T-65S0114 

BoCI,, 

4- 

0-6020600 

BeUI, + 4HjO, . 

7-6032 

0-8809964 

Bad,'. 

1-255 , 

0-0986437 

BoSO„ ... 

6-258 

0-7206206 

BpSf\ +411,0, 

8-8612 

0-9474926 

Biamiitli — 



Ui”. 

6-95 

0-8419848 

Bid- . 1 

10-495 

1-0209824 

B.I,. 

19-635 

1-2930309 

Bi(NO,l„ . . 

13-164 

1-1190678 

Bi(NO,)3 4 311,0. 

16-1566 

1-2083617 

BiPO., 

10-1166 

1-0060374 

BijOg, .... 

7-75 

0-8893017 

BiAaO., ... . . 

11-5836 

1*0638335 

BL8„ ... 

8-653 

0*9321184 
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TABLE LXXVb (1).—eonMnMd. 


Formiila of SabsUnDO to be sitiiDated. 

WeiKbia in u|cine., 
of SuheUnoes 1 cm.* 

SolutioiL 

ID 

Boron— 


B-,. 

0-3666 

... 

1-1666 

11,BO,. 

2-06746 

Bromino— 

« 

Br', . . . ... 

7-996 

HRf. 

8-0968 

. 

11-996 

HfirO, . . ... 

12-8968 

KHr.. . 

11-911 

ApBr, . . 

18-789 

NaBr,. 

10-301 

Cadmium— 


Cil-.. 

6-62 

I'dCO, .... 

8-62 

Odl'l,, . . 

B-166 

odui:+2n„o, . 

10 9666 

Cdl*, . 

18-306 

Cd(N(g.,. 

11-821 

C'd(NO3)‘+4H«0, .... 

16-4272 

cd(»,. ■. ■. 

6-42 

CMHO^,. 

10-423 

CdS(», + 4H.,0,. 

14-0262 

CJS,. .. 

7-223 

CnMium - 


Cb-,. 

13-29 

CbjCO,, ... . . 

16-29 

CbCI, ’. 

16-835 

CbNO-. 

19-494 

Cb,SO». 

18-093 

CbjPICI,,. 

33-666 

Galcimu— 


Ca",. 

2-006 

Ca«(ABOj)»i ..... 

6-6383 

CalSr,. 

10-001 

CaCO, . 

0-005 

Co(130,),. 

10-35 

Cad,. 

5-66 

CaCL + 6H,0,. 

10-0048 

(JaF, .. 

3-906 

Cb(OC1)>. 

7-16 

Ca(H»PO,),. 

Ca(ND,),. 

8-0066 

8-209 

Ca(NO,) + 4H,(). 

11-8122 


liOgATithin. 


16642714 

0-06G9467 

0'31543H5 

0'902B728 
0-9083134 
1-07903G5 
1-1104620 
1-0769482 
1-2739037 
1-0128794 

0-7497363 
0-9356073 
0-9621326 
1-0400720 
1-2626697 
1-07-27644 
1-1882871 
0-8076360 
1-0179927 
1-1469400 
0-8687176 

1-1236260 

1-2119211 

1-2262131 

1-2899010 

1-2676106 

1-627178G 

0-3021144 

0-8220690 

1-0000434 

0-6994041 

1-0140403 

0-7442930 

1-0306046 

0-6916210 

0-8643060 

0-9297660 

0-9142903 

1-0723308 
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TABLE LXXyB(l).—-roiiMfiiMd. 


Fbnnali of dnbrtanoe to be estiniftted. 


Weight, in mgiue., 
of Sulietuioe ^ 1 cm.’ 

Solution. 


Loganthm. 


0J, + 4H,0. 


CnSO^ + aiLO, 


CaSO. + 21isO, 


Ca(UHjOj),+Hj,0, 


C!e,(SOl + 9H,0 


Cnjf(C^Oi)2i + SHjOi 


Ce(NO,)3 + 6Hj.O, 






Cc(Sf).)j+4II,r), 
Oe(BO,)j + 7Ii:f), 


2'B06 

3- 705B 
10-811« 

6-1716 

6-738 

4- 20246 

6- 80H 
8’6096 
6-008 

7- 8096 

3- 608 

6- 406 

7- 9074 

8- 80B2 
7-815 

4- 676 
6-676 
6-22 
6-576 

6- 476 

7- 8416 

9- 478 

10- 9793 
9-076 

11- 7774 
10-679 
14-4822 

3- 60626 

4- 30626 
6-40626 
6-86666 

8- 30926 

10- 11076 

11- 46206 

3-646 

3- 6466 

4- 346 
6-2468 


0-4479329 
0-6688820 
1-0338819 
0-7136306 
0-7687606 
0-6236042 
0-8330196 
0-9349829 
07787299 
0-8926288 
0-6672666 
0-8066191 
0-8980337 
0 9448872 
0-8929290 

0-6697816 

0-824151-2 

0-9148718 

0-BI78967 

0-7383841 

0-8944083 

0-9767167 

1-0406769 

0-9678466 

1-0710494 

1-0366889 

1-1608346 

0-6448429 

0-6340992 

0-7328961 

0-7676493 

0-9196618 

1-0047834 

1-0692623 

0-5496162 

0-6617928 

0-6379898 

0-7198117 

0-7741619 

0-8364242 

0-8289820 
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TABLE IJCXYb 



m UKiuH,, 


Fomnla of SubitauuB to be eotiinatod. 

ol SnUtance -1 ldi.* 



Solulion. 

10 


Chbrino— 



01 A... 

7-645 

0-8776592 

h 6 i 6 ,. 

H-446B 

0 9-J664l)8 


9-149 

0-9611837 

h 6 i 6 . 

10-0468 

1-0019845 

Chroiiuum— 



Or-,. 

1-736(1 

0-2397164 

„ (in ohiotuaii'ti), .... 

2’60ri 

0 1158077 

(IrCl* . ... 


0-72-27709 

CrjO,,. 

2 r>3Gr> 

0 40126.14 

{V(N(g, + 9II,H, . . . . 1 


1-126.1337 

('rlA, • • ... 

4-903.‘l 

0G904914 

(’rl'O. + BlljO, . 

8-DUG.'i3 

0-9297526 

0 t,(nO 4 )j, .... 


0 8169556 

Or,(S<) 4 ), + lHn.t). 

11-94116 

1-0771667 

K;Cr,(Hig4+241I,0. . . . 

1G 653UG 

1-2214GH1 

(NHj)/'r.(SO,\ + a41l/J, . . 

16-94946 

1 2027461 

('i(ONS);... . . 

7-64GG 

0 6777551 

I>)balt - 



Co”,. 

2-95 

0-4698220 

CoOn„ .... 

6-96 

0 7715170 

OoOl,, .... 

G-40.6 

0 812.1792 

CoCi:+fiH,0, . . 

11-8998 

1 0755397 

co((’k). .* . . . 

ri-.wi 

0 7146059 

Co(CX), + 3U,0, . . 1 

1 8 2 ,’)G 1 

0-9167907 

Co(N«»j,.1 

9 161 

0 96161U9 

Co(NO,),+ 6 HA . . . . 1 

1 115988 

1 IG31255 

CoO,.1 

1 3-75 

0 5740313 

CO|(Ab 04 )ji • I 

1 7-6833 

0 8T98G01 

Co,(Ab04),+8HA • ■ • ' 

1 9 98546 

0 0993683 

Co,(Pig, . . ... 

6 116G 

0-7865148 

<i> 8 (ro 4 )»+ 8 HA . . . 

8-5188 

0-931)3784 

foHO,, . 

7-753 

0-B891G98 

C 0 S 04 + 7 HA . 

14-0586 

1-1479421 

CoS, . 

4-96.3 

0-6.182976 

Co*", . 

1-9G66 

0-2937.107 

CoCl„. 

5-r)ll6 

0-7412829 

Co^C„ ... 

2 - 7 G 66 

0 4419568 

Co,R„ . 

3 5696 

0-5626276 

Copper — 

Ga‘, . 

6-36 

0-80.14571 

Cvi,Bt,. 

14-366 

1-1.170384 

Ou,Cl„ . 

9-906 

0-0958545 

Cu,F, . 

8-26 

0-9169800 
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TABLE LXXYd 


Formiila of Suhstancfi to be eitimatad 


Copper— 

Cu,(), 

Cu^O^+lIjO, 

Cu^R, 

Cu", 

CuCO» 

OuCI^, 

Cut’l, + 21IA . 

CuO, 

Cu<NO,), 

ru(No,)j+sn 0, 

CHiiiPOJ +3H,0, 

Cb^(A80^)_, 

<-’Ui(Ae(g,+2H,0, 

ruHAhOj, 

OuSOj, 

L’uSO< + 5H 0, 
f’uS,. 

Fluorine— 

r'. . 

HF. 

CtBlIium— 

, 

G.I-, 

(IdCIji 

, 

GaitSO^), 

(NH4).fiB.|S0.),4 24H,0, 
Gemannim- 
Ge , 

GeBr.. 


OeF,+3HjO, 

HAeFfl, 
EjGeFp . 


Weighty in mgme., 
of Suutuca sr 1 om,’ 

^ Solution. 

Logaiithiu. 

18-045 

1-2797810 

' 7‘16 

0-8619130 

11263b 

1 0616849 

' 7-963 

0 9010767 

12-17 

1 0862906 

3-18 

' 0 0034371 

9 983 

0 9992611 

6-lR 

(1-7909886 

6-726 

, 0 8276923 

B926G 

' 0 9307709 

3 9h 

05098K31 

9 384 

0-9723880 

12 ORIU 

1-0B22D70 

6 316)' 

0 8025436 

7-24746 

0 8601862 

7 8133 

0 892MG3 

H‘413t>6 

0 9249956 

9-38(14 

0 9732214 

7 983 

09031661 

13-487 

1 09C40S1 

4 7H3 

0 6797004 

1 9 

0-27H75S6 

1 3 UUOb 

0 3012037 

36 

05440680 

7 046 

0-8478810 

2 3333 

0 S6T9767 

6 STM 1 

0 7692542 

31333 ' 

0-4960066 

8-5373 

0-9313223 

7 1363 

0 8534761 

16-61613 

1-2186964 

1 8135 

0 2682780 

9-8080 

0-9916026 

5-3576 

0-7289622 

3-71-JB 

0 6696665 

5-0637 

0-7044679 

4-7129 

0-6732882 

6-62 

0 8208580 

14-4976 

1 1613931 

2-6126 

0-4170563 
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TABLE LXXTr (1).—eonft'mMl. 


Fwuula of Bubitanoe to be ektiinoted. 


G<‘niiBiniim— 
(]eH« 
Gold- 
Au‘, . 
AaBr, 
Aii('l, 
AttC’N, . 
KAu((;N)^. 
All (), 

Au’^ , 
AoUL, 


Au('lj + 2Hj,0, 


llAuCl 


llAuri« +411,0, 
KAuC'l4, . 
KAu(’lt+211,0, 
KAu((<N)4 + BH,0, 
2KAii((\N) 4 +311,0, 
K AuU, + 311,11,. 
Iiidiimi - 
In-, . 

InOl, 


liigl).,, 


Iii,(NOJ« +311.0, . 

In (SO.),. . . 

In.(HO,), + 4H,0, 

..).lii.(SO.). +2411.0, 


(A'H. 


lodiup— 


1 '. . 
HI, . 
Kl, , 
mo. 


KIO. 


mo., 


KIO., 

n,i()„ 

ihi% 

11,1,0, 

IjOj, 

Iridiumr- 

Tt"-,. 


Wdcht, in mj^,, 
of SaMteiue.: 1 oui. 


Estiination of I, 


IfUr. 


lrBr,-(*4U20, 


^ Bolnliou. 


10 


3-4165 


19 72 
27-716 
23-265 
22-324 
2H-843 
20-52 
6-5733 

10- 1183 

11- 3191 

11- 3336 
13-7367.3 

12- 605 

13- 80606 

14- 9.5353 
12-25113 
10-75326 


38 

7- 34.5 

4- 6 

10-9048 

8- 603 

9- 80406 
18-0128 

5- 403 


I 


12-G85 

12-7858 

16-6 

17-5858 

21- 4 

19- 1868 

23 

20- 9874 

22- 789 
20-0866 
16-686 


Logan thin. 


0-5384643 

1-3949069 
1-4427306 
1-3667031 
1-3487720 
1-460U4U4 
1-3121774 
0 8177856 
1-0061089 
1-0538234 
1 0513678 
1*1378518 
1-1U0542S 
1-1400699 
1-1747438 
1-0881762 
1-0315101 

0.5797830 

0-8659018 

0-6627578 

1-0370177 

0-9346499 

0-9914062 

1-25.55812 

0-7326319 

1 1032906 
1-1067279 
1-2201081 
I-2451622 
1-3304138 
1-2829799 
1-3617278 
1-3219587 
1-.3577263 
1-3029065 
1-2223262 


6-4336 

14-4296 

16-83146 


0-8084360 

1-1592462 

1-2261219 
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TABLE LXXVb 


Fammlt of Sulotinae to br utinotod 


Waifjht, in mgino, 
ofSab^tinn-*] im' 

n BoIntUNi 


Indioin— 


KjIrBr,+ 3 H.n, lEitimabon 
(irH4)gfrBi,+SH^O, f ofBi, 


^ Esbmntion 

i^SoSt 

IrjSg, 

Ir- ■, 

LrBr« 

^IrBr"’ } 

WL ^ . 

H,IiCl„ ^ 

Kgf [l!a.mal«»./Cll, . 

(Nll4),hCl„j 

IrL. 


SP 

(^eiroiis rompounda, 

1 Fe ntiuiated an djadu)— 


FeBr.+611.0, 

FeCO« 

Fet\ 

FaCl,+4H 0, 

K4®'e(CN); 

Ni^Fe(C^)4+12HjO, 

FoKj+BHA . 
FbL. . . 

F 


14-07096 
IS 01706 
9-97Hd 
9 61996 
1151736 
81156 
81716 
10 07846 
5-87106 

7 77816 
1195806 

8 0466 
4-835 

12 821 
11-24626 
12 5176 
8 37 
6 79526 
8 0666 
7-53 
7-36406 
17 51 
6 428 


2 795 
10 791 
16-1958 
5-795 
6 34 
9 9432 
18 137 
26 0266 
4 695 
119014 
15 48 


Lopinthto 


1-1483339 
1-1145131 
0 9990560 
0 9831735 
10613533 
19093343 
0 9122929 
100339J0 
0 7687170 
0 8908773 
1 0776610 
0 905057') 
0 6834973 
1 1079219 
1 0510085 
10975233 
0 9227234 
0 8322065 
0 9066941 
0 8767949 
0 8071277 
1 2432801 
0 8080759 


0 4463818 
1 0330617 
1 2094024 
0 7630531 
0 8020893 
0-9976262 
12660903 
1 4154175 
06716366 
1-0706981 
1-1897710 
0-9541942 
1 1584771 
0 6606989 
1-2087522 
07753676 
0 9224036 
0-9292247 
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T 4 BLE LXXVB(l)-«(mhfltMrf 


Formal I of Suhitneo to be ektimoteiL 


Weight, in ngiiM 
of Snlittups - 1 1 ni' 

^ Solalion 
10 


Lo^nthm 


I I (Ferrouf oompnunila, 

** I Fe ootinuiled u dyadic)— 
FbR(K, 

FeSO«+7II 0, 
lie(NIl4) (Hl'V fGH,0, 
FoSjO,. ‘ 

FeS, 

FftSOv 
KeS ()„ 

FrfC .llA)i-» 
fol’ (K+aiiA 

((V)j) +3H (), 
JoKA’ (\)j+2)1,0, 

FeCXOo. 

f J (Feme compoiindfl, 

**”" (It oslimated as liiadic.)— 
Fo, 

I-eJ*!., 

IV Im 

Fe Cl, + 6H 0, 

Ke‘( 1, + 

K^lioClw+SH/), 

fNll,),FeAiu + afl '> 

le,F,+ 9 U 0 , . 

*. (N(),), +12H0, 
Fe,(N(g, +18110, 

Fb,0, 

Fe,(rO,);, 

KeA0,),+4H,0, 
FBiA604)j+lH 0, 

Fb.,(S()4),. 

Fe^SOJi + DH^O, 
KM() 4 )^^ 2411 0, 
(]ra4)JB.(B04)4+24H,0, 

H^FbMi. • 

K,FeJCN)„ 
FB,j(JN 8 ).+ 3 H, 0 , . 

FMclHloliNOji + OHO. 

Fb (OiO^oi , ■ 

FB,icXo.)» . . 


7 698 
13 9036 
19-613 
11-601 
4 396 
6-79B 
H401 
12-3006 
b-996(> 
16 1046 
173116 
101966 


1863^ 

9 859^ 

6 1081 

7 2099J 
90116.1 

10 9822 
9 577 
J7631 
b 46673 

8 6671 

11 6706.1 
13 47213 

2 6033 

6 03 

b 2.3106 

7 69773 
6 666 ) 

9 3687.) 
16 77873 
16 07613 

7 17213 
10 9863 

8 57413 

8 9608 
0 66786 
6 2633 

9 26493 


1 1431272 
12926440 
1 0641961 
0 6422'>62 
08323812 
0-9241310 
1 0899203 
0 9640784 
1 20C9499 
1 2383372 
100bl664 


0 2702906 
0 99)8475 
07310634 
0 8’)79312 
0 9647916 
1 0106893 
0 9912294 
0 9756726 
0 K106178 
0 90b730U 
I 0670906 
1 1294363 
04264256 


7945623 

8863629 


0 9716808 
1 2247691 
1 2061816 
08666483 
1 0408527 
0 9331902 
0 9626374 
0-9863306 
0-7968056 






1072 

TABLE LXXVb (1) — roniinu&d. 


Forarali of Subitince to be eitimited. 


Weight, in mnn 
ofSuMtaniesi i 

bolutiao. 


Lngknthni. 


I / (In fenon-ferne oomponnds, fiom 
I NegatiTB Badiclo eahm iiioub)— 
Vt, 

Fb,C1s, 

Fe,CJ,+ 18Hp, 

F^ 04 , 

Fe,(8(U + ]2nO 
See iIm LXXVb (2) 

Lanthanum— 

Ln*"" 

La,(60,)„ 

I^CO,). + 8H/), 

LoOlf+THA 

ria(N(M^ 

La(\0,)4 + 6irs(). 

LajO„ 

Lbj(SO()4, . 

La,(SOj, + 9II/), 

LMC/)4), +01X^0, . 

Lead (l^yadio throughout)— 

Pb, 

Pbllr^ 

PbOO, 

Pb,H.(C 04 ) 

PbCl^, 

PbF„ 

Pbl, 

Pb(Nf))., 

Pb(N(»), 

PbO, ' 

Pb,0„ 

Pb,n„ 

PM),, 

PbS()„ 

Pb*J, 

Litlimm— 

Li, « • • 

Li&, 

Li CO^ 


2 09626 
6 64126 
9 694B6 
2 69626 
6 69926 
9 60166 


4 63 
7 63 

10 02213 

5 173 
12 87972 

10 634 
14 47)2 

64) 

9 439 

12 1334 

6 223 
9 03 

11 7324 

10'346 
18 341 

13 246 

12 91193 

13 60 
12-246 
23 03 
16 649 

14 949 
11 143 
11613 
114116 
11 946 
16146 
13 1465 
11 94H 


0 3214431 
0 7613763 
0 9666411 
0 4616360 
0 6388019 
0 9823468 


0 6666609 
0 8623246 
1 0013932 
0 9124677 
1 0926761 
10)4768'^ 
1 1994829 
0 7247996 
0 9746196 
1 0640611 
0 7946971 
0 9536877 
1 0693868 

1 0147306 
1 26)4230 
1-12631K6 
1-1109913 
1 1427022 
1 0670688 
1 3623930 
1 2187718 
1 1746121 
1 0470601 
1-0623939 
1 0573490 
1 0771661 
1-1603663 
11186101 
1 0773962 

T8460663 
0 9394693 
0 6666337 
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TABLE LXXVb (l\.—rontituui 


Formula of SabaUDce to U o^tiiuateil. 

Weight, in mgine., 
of SubBtanco € 1 cm.* 

^ Soltttlon. 

Iiogaritlim. 

Lithium— | 



LiCl,.1 

4-248 

0-6281846 

Li(’I + II„(),. 

6‘0196 

0-7B17267 

LiCl + 2HjjO.1 

7-8512 

0-8949360 

LiNOj, ... . . 

6-907 

0-8392896 

LijO, ... . 1 

1-503 

0-1769600 

Li.POj,. 

3-8G96 

0-6876736 

■ • ■ 1 

5-500 

0-7408362 

Li;HH^ + II„(i.1 

6-4068 

0-8066411 

MagueBiuiu— 


0-0856473 

Mg". 

1-218 

Mgltr^ ... 

!)-2l4 

0-9644482 

Mg«r, + fiTI..(). 

14 GIHS 

1-1049117 

MgCO, .■ ... 

4-218 

0-6261066 

Mft(m»)/CiS),+31l,l», . . 

4-r)6K8 

0-669H022 

MgCI, . 

4-76,3 

0-6778806 

Mk04 + 6IJ.(>, I 

MgK„ . . ... 

10-J 078 

1-0072270 

3-118 

0-4938761 

Mgl.1 

13-903 

1-1431086 

Mg(NO,)., ... . 1 

MgO. .... 

7-422 

2-018 

0-8706209 

0-3049212 

Mg((iH),. . 

. 

MgNH,K>, + 6 H 50 , 

2-9188 

0-4652043 

4-3.840 

0-6419365 

12-2764 

1-0690711 

MgjPjO.. ... 

6-5GK 

0-7460992 

MgjAi2^ ^"1 ■ ■ 

7-768 

0-8903092 

MgS()4,. 

6 021 

0-7796086 

Ma.so,+Ji,(>, 

MgSO^+ 71120,. 

6-921H 

0-8402190 

12 3266 

1-0908433 

Mangaiiwe— 


0-4393327 

Mn •. 

276 

MnBr„. 

10-746 

1-0312466 

MnBr2+4Hai), ■ . 

14-3492 

1-1666277 

MnCO,, ... 

6-76 

0-7696678 

MnCl,. ... 

6-296 

0-7989957 

Mna,+411,0, . ... 

9-8982 

0-9966562 

MnF„. 

4-65 

0-6674629 

MnL,. 

16-436 

1-1886066 

MdL+411,0. 

19-0382 

1-27962.69 

Mn(NO,),. 

8-054 

0-9520171 

Mn(N0,), + 6n,(), .... 

14-3688 

1-15711H2 

MnO. 

3-56 

0-5602283 

MoiO^,. 

3-8164 

0-6816842 

Mnlo;. 

3-96 

0-6965971 
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TABLE LXXYb (1) -etmhmrd 


Formal 1 of balMlautc tu bu estiioAtad 

Weight, in mfpnBi, 
of ButMtanoe & 1 um ’ 

Bolatioki. 

Lngaiithm. 

Muganew— 

AlnOji • ■ ■ 

4 35 

0-6384893 

« 

6 66 

0 7442930 

Mn,(PO,)^. 

6 9166 

0 7720771 

Mn,(P<)4)^+711,0, 

MiiHP()4+3HA 

3 01853 

0 9040949 

10 252b 

1 0108426 

MulI,(ro^)^+2H 0, 

Mn.IV)., 

UnHAsO^, 

142532 

1 13391J3 

7 1 

0 8512583 

9 7504 

0 9890224 

MnlMAsOJj, 

16-6516 

1 221)511-2 

7-65.J 

0^781195 

:MnS0^+4H 0, 

111662 

1 0475153 

MnhO,-|-5Hjo, 

12057 

10812.(93 

Mn8(».+ 711.0, 

13 6686 

1 1417194 

MnAl-(80A+24H;>, 

46 2912 

1 6654984 

MnS, 

4 353 

0 6387887 

MnSjO, + SHjO, 

13 46b4 

1 1289936 

MlBRaTy— 



Hfi'. 

20 

1 3010.300 

HgTJr, 

27 996 

1 4470950 

HgCl, 

IlgP. 

23-546 

1 .3718987 

21 9 

1 3404141 

Hgf, 

32 686 

1 5143485 

HgNO„ 

26 204 

1 4183676 

UkN0,+I1,0, 

2S 0016 

1 4471828 

HgO, 

20 8 

1 3180633 

Hg-, 

10 

1 0000000 


17 996 

1 2561760 

Hgl\ ' 

nBr,+2ii/), 1 

13 515 

1 1317790 

13 7016 

1 1367713 

Hgl, 

22 686 

1-3567388 

Hg(N0.)^ 

16 204 

12096222 

HgO, 

10 8 

1 0334238 

HgflO,, 

14 803 

1 1703497 


12 1343 

1 0840159 

Hg(Cll), 

12 604 

11006084 

HgS, . 

11603 

10646703 

IfdyMenuin^ 



Mo , 1 

( 48 

06812412 

MoBt^ ' In cos (oiiripnnding to tho 

12 796 

1-1070742 

MoCl|, 1 noiiaziile. 

8 346 

0 9214263 

Moo, ; 

. 6-6 

0-7481880 
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TABLE LXXVb IW—amtmm 


FriiniuU or SiiUitaiira to bo rtUinotMli 


'Wp^t, in mgniH., 
ol Bunturt b 1 cm.* 

^ Solnhou. 


Mol^bdanniii— 

Mo ) 

Mo,Br^, I In cos. comsponding to the 
MogCIi,, f Bosquioxide, . 

Mo,o„ ; 

Mo--, 

MoBi„ 

MoCl^, I In ooH. corresponding to 
Mi)I„ ’ the diotids, 

MoOj, 

Mo(()H)„J 

M^i ' 1 pontBrCompounda,. 


Niekol— 

Ni-,. 

Nillrj, 

NiHr,+ 3H,(), 
NiCO,, . 
Ni('U . 
Ni( 31^+611,0, 


NiF, + 3U,0, . 

Nil». . . 

Jril, + 6H,0, . 

Bi(NO,)„. 
Ifi(N0,),+ 611,0. 
BiO,. 

Ni,(l>0.)... . 

NijlAsO,),, 
BiSO., . 

Mi8(L +711,0, 
NiS,. . 

Ni(CN), . . 

Niobium— 


gJ;;j-JliilriK»mpound8, 


NbCa„ 

NbF,, 

NV,0„ 


3- 3 

11-196 

6-745 

4- 0 

2- 4 

10 306 
6-945 
15-085 

3- 2 

4- 1008 
1-92 

5- 465 


2- 936 
10-931 

13- 6324 

5- 935 

6- 4H 
11 8848 

4-835 

7- 5374 
15-62 
21-0248 

9-139 
14 6438 

3- 735 
6-101 )'• 
7-5683 
7-738 

14- 0436 

4- 63B 

5- 539 


3-1333 

6-6783 

1-88 

9-876 

6-426 

3-78 

2-68 


loiguilhni. 


0-6051499 

1-0490628 

0-8289819 

0-6020699 

0-3802112 

1-0168663 

0-7741619 

1-1785453 

0-5061600 

0*6128686 

0-2833012 

0-7376902 


0-4676081 
1 0386599 
1 1345723 
0-7734207 
0-8116750 
1-0749919 
0-6843965 
0-8772215 
1-1936810 
1-3227319 
0-9608987 
1 1626779 
0-5722906 
0-7864484 
0-8790002 
0-8886287 
1-1474785 
0-6568645 
0-7434314 


0-4960066 

0-8246680 

0-2741579 

0-9946811 

0-7343997 

0-5774918 

0-4281348 













me 

TABLE LXXTb 


Formula of SabsUnio to he astimatod 


Weifflii, m mgiiiH, 
of Bahatance <= 1 cm ■ 

^ Solution. 


Nifcro(^]i— 

N . 

NO. 

N/), 

NOj, 

NJK. 

HNO, 

1 F> 0 , 

IINO; 

Nil,, 

XII,Hr, 

(NH.) CO, I-HA 
UNH,UO,. 

XH,n»xii, 
XH,( 1,* 

Kn,F, 

HMI,F, 

NH,I, ' 

NILNO, 

NH 4 N 0 ,, 'i 
(Nll,)I' 0 „ 
II(XH,).Pi)„ I 
Il,NH,PO, I 
NII.X^HJ’O,, 
(XM,).SO„ J 


XII^ (distilled ufl) 


NII,('N, I 

XH/'NO, 2 ('alcuIaUrl from the Nil,, 
NH.CNS, I 

xn.cx, 1 

NH 4 CNO, Total X titrated as NIL, 
NH,C>S, ) 


Osminm— 

(»• , 

ObO, 

OiiSO„ 

Ob •, 

ObCl,, 

ObO, 

Ob(()H)„ 


) Tn eoe. correBpondini; to 
I the monozidf, 


In roe eomRponding to 
the dioxide, 


1 104 
2-201 
3 004 

3 S04 

4 604 

5 404 

3 104d 
4-7048 

6 3046 
1-7061 
0 80.12 

4 8072 
6 708 
7-90B 
3 9064 

5 3BJ2 
10-1522 

3-7072 

6 708 
14-4922 

1-0056 
f 8 0112 
I 4 973m1 
. 6 6076 
11 5088 
, 1:1 713 
I 6 6102 
I 41112 
6 0112 
I 7-6172 
I 2 2056 
.3-0056 
3 8086 


9-55 
10 35 
1 775 
K-32 

5- 576 

6- 4768 
13.553 


Lngetitkitt 


0-1473671 
0-.I432II6 
0-1776999 
05802103 
0 6631333 
0 7327133 
0 1920336 
0 6725412 
0 7996713 
0 2320808 
0 U.m3679 
0 6M8922 
0-7361810 
0 8980667 
0.5917767 
0 72M.W3 
1 0065602 
0-5690160 
0 7564810 
1 I61I313 
0 6026676 
0 9036976 
0-6966941 
0 8200438 
1-0610301 
I 1371325 
0 8202146 
0 6445567 
0 7789612 
08817964 
03435267 
0-4779312 
0-6807654 


0-9800034 

1-0149103 

0-6789734 

0-9201233 

0-7462449 

0-8112934 

1-1320354 
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TAULE LXXVb (1).— ewMtuied, 


Formula ol UubiilaucB to bv wtimatad. 


rulBdium— 

Td", 

Pdn„ 

K.l'iiOl.. 

I'llO, 

IMI’V, 

I’dSO, 1 ir/» 

FM", 1 

iMn,. 

II,IM('1,„ } 

K IMl'l,, I 


lu -ouii coiaiioimdB, 


IM ri‘cLuite(l as atrLiaiF, 


I’liOAj'liijrtUi lehlimalisl ith plumiilmtic)— 

J*.. 

riJr,. 


I'l, 

I’i, 

III'IU),, 

FVFji 

Calll'U,, . 


Iljl'O,, 

Hiiy»T. ■ 
111 ’ 0 ,. . 
IX(P0,),, . 

IJalf.FI'fU*. 

reJ'O^, . 

Pb,(n»,) 

Ag,P<V . 


Wright, 111 nigim., 
ol HiiWaiiru s 1 cm.' 

^ Solation. 

10 


6-32S 
fi-87 
16 ;i3 
IK-01 
11-52!) 
6125 
7 92!) 
11-U2KK 

3- 6625 
G-2U75 
K-030-1 
9-9375 

8- KK36 

1-0333 

9- 02!)3 
14-36 

4- 5783 
6-9116 
4-2 

9 19 
i;!-71K'. 

2 200'' 
1-4573 

s-sssri.i 

1- 8333 
•J-73113 
4-93k3 

4- 01136 

2- 31)66 
3 36746 

3- 9()73 

2- 66693 

5- 1716 

4- 53693 

3- 9022 

3- 712 
11-9166 

5- 03 
13-5116 

4- 3846 
13-9596 



0-7263196 
U-9479236 
1-2129862 
1-2555137 
1-0617916 
0-7871061 
0 899-2181 
1-04252K2 

0-4232896 
0-79-29167 
0 9047372 
0 9972771 
0-9485890 

0 0112404 
0-9556556 
1-1571344 
0-6607074 
0-8411637 
0 6232192 
0-977-2662 
II373013 
0-3425h05 
0-6190621 
0-4526347 
0-2632114 
0 436SI96 
0-6U31507 
0-3741370 
0-5142111 
0 1723468 
0-4260121 
0-7136305 
0-693581)1 
0-6567623 
0-5913095 
0-0696079 
1-0761547 
0-7015679 
l-J 307089 
0-6419366 
1-1448750 


VtiL. IL 
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TABLE lAXVfi (1). — eoHiimied. 


Fdi inula of SubsUnce to Ihj ebtimatoil 

1 Wfiuht, ill iijgm%„ 
ol SausUnoe e 1 ciu * 

1 Holution 

1 

Logarithm. 

I'hosphonu (ebUmated Ub |)hiwp]i ile) — 

# 


It... 

10'09Gd 

1-0041206 

Na,P()„ . . 

5'171C 

0-7S81106 

Nii,m+]aii,o, 

1267M)6 

1 1030630 

• NaJiro^+ll'HjO, 

11-917.^ 

1-0771266 


4 G0270 

0-6630160 

Matjnum juatimated Jiuil) 



I't",... . . 

PtBr^ 

9 74 

0-9886690 

17 736 

1-2468657 

KjlHBr. . . 

29 047 

1 4719807 

rtoi., . 

13 aX9 

1-123.3616 

Iv.I'tCl,. 

(ifll.ljl’tCl,. 

2074.’) 

1 3169134 

18 6.372 

J 2703807 

I’tls, 

22 42.3 

1 3507.324 

. . . 

22 863 

1 .359 J.332 

K,l>UXf).)^ + 2H (», 
(Nnj),PM;M»,)<+2lIjO, 

24 6616 

1-3920711 

22 3568 

1 35.32775 

AK.PKNO,),/ . . . 

29-741 

1-4733556 

H«ih(N(i,), + 3H (j, 

28-5201 

1 4551566 

Ptd,. 

1 KjI’t(M),)^ + all_ 0 , . 1 

10 54 

1-0228106 

39-2986 

1-6943771 

(K'lI.),Pt(8().)„ 1 

31 1736 

1 4937870 

I'W.... 

11 343 

1 0617279 

H*?M('X), + 5]l (1, 

19-6.328 

12912090 

K l’tfC’*N),4 laH.O, . 1 

Biri(rN), + 41lO, ., 

29 6726 

1-4723666 

26-4212 

1 4061960 

K,J’t(CNS)^, ' . . 1 

25-27.5 

1-4026912 

Ft' ‘ (mtiinattd as iptnidj, i 

4 87 

0-6876290 

H PtHr^ + 9H 0, 1 

20-968 

1-3216570 

I'tCl,. . * . 1 

8 416 

0 9250611 

' .'ill.O, 1 

10 667 

1 0280423 


12-94(13 

1-1119444 

EMtl’l,, ■ 

12145 

1-0H43D76 


110911 

1-0449746 


14 4576 

1-1600932 


16 r>379 

1-2262776 

1 • • • • 1 

17-555 

1-2444008 

Ito, . . . 

5 67 

0-763683] 

rt(sn) 1 

K,Pt((’SH)„, . 1 

0-67.3 

0-9866C12 

15-6426 

1-1916209 

Putaaiuiim— i 



K', . 

3 916 

0-5927318 

KBr, 

11-911 

1-0769482 

KjCi )j, , 

6-916 

0 6397922 
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TABLE LXXVb (1).—eonfimMi. 


Vormiila of SalwtuM to be pttiinatod. 


PotanBimn — 

K,C(),+3H,0, . 

KHCi. 

KCl,. 

KCIO, 

K('10„ 

KF, . 

KHF,, Fstiiujitiiiu Ilf K, 

Ki, : . . 

KFO,, 

KIC),. 

Kjlo.+ ULn, . 

KNO,. . 


K,U. 

KOII, 

KMi>(L 

Kal*‘>4, 


, Kitii 

KPOa, ■ 

k;fa. . 

Kal',0^ +311,0, 
KJlPO,, . 
KPH.O« 


K itimatioii of I'Oj, 




K,8iO„ 

K,SLO„ 

K»SiF,. 

KjHO*, 

KIISO^, 

K,H0. + 21 


Auuv'ai ■ • 

e!aL(I10A-i 2411,0, 
K,0*,(S0A + 341Is0, 
K,Fe,(S0,),-l-24n,0, 
K^Oj. . 
S^O,4-H,0.. . 


Weight, in mgini., 
of Snwtonpa «1 nn.' 

^ Bolntion. 

10 



6R1R 

3- 9079 
16-6 
21-4 
23-0 

13-21213 
17 9111 

10- 119 

8- B19 

4- 716 

5- 6168 

15- 816 
7-0816 
5-81026 
4-53886 

11- 815 

12- 7158 
8 265 

9- 6162 

7- 9154 

10- 4166 

8- 5483 
6 00663 

7- 735 

16- 795 

11- 035 

8- 718 

13- 6218 

12- 721 

9- 7196 
12-0218 
11-121 
47-4562 
40-9562 
60-3362 

9-521 

9-82126 


Lo^tlini. 


0-9403471 
1-0006856 
0-8727388 
0-9671282 
1-0884906 
1-1417632 
0-7646497 
0-5919434 
1-2201081 
1-3304138 
1-3617278 
1-1209729 
1-2531222 
1-0061376 
0-9303866 
0-6734817 
0-7494116 
1-1990692 
0-8501354 
0 7641960 
0-6579473 
1-0724337 
1-1043437 
0-0172428 
0-9830034 
0-8984728 
1-OJ 77200 
0-9318BU 
0-7785516 
0-8884603 
1-2251800 
1-0427723 
0-9404169 
1-1342345 
1-1045212 
0-9876484 
1-0803306 
1-0461438 
1-6762929 
1-6985894 
1-7018804 
0-9786826 
0-9921674 
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TABLE LXXVb (1).—oofritnued. 


Formula of Subatance to be Mtimated. 

Weight, in Digma., 
of SuDstaiice s lorn.' 

ijg 

^ Solution. 

Logarithm, 

Potuaiiim— 



KCJT,. 

e-619 

0-8141810 

KAg(av)». 

19-916 

1-2992021 

K 4 Fe(CK),. 

9-2185 

0-964G6U3 

KFe(CK)*+31LU, .... 

10-5697 

1-0240626 

K,Fb(CN)„,. 

10-9863 

1-0408527 

KCNS. 

9-725 

0-9878896 

KCjHjO. 

9-8174 

0-9919965 

K 2 CftO^ + H.,0, . < . . . 

9-2158 

0-9645331 

KIIC, 0 . + H, 0 , .... 

14-6174 

1-1646701 

. 

11-3166 

1-0537159 

340411404 + Hi, 0 , .... 

11-767 

1-0706657 

KiicXo,, ..... 

18-619 

1-2746965 

Bhodium— 



Bh", ) In compoundB 

515 

0-7118072 

RhCI} > when Kh is 

8-695 

0-9392696 

BhO 1 n drad 

5-95 

0-7745170 

BL", 1 


3-4333 

0-6357159 

Eh^Clj, 


6-9783 

0-8437517 

K 4 lUi,a ,4 + 2 H, 0 , 


12-6522 

1-0987198 

EbjO;. 

In sesqui- 

4-2333 

0-6-266624 

Ehs(SOA + 12ILO, 

^ compoimda 

11-83953 

1-0733345 

IUi«(SO|J]i + 6 MaOi 


9-23793 

0-9655748 

KH,(CN)„ 


6-0373 

0-7806451 

IUi,S„ 


5-0363 

0-7021144 

Bh"", i In tetisd 

2-576 

0-4107772 

BhOj j compoiiada 

3-376 

0-6262738 

Bubidium— 



Bb-,.• . 

6-64 

0-9314579 

fibBr,. 

16*536 

1-2184305 

BbgCO„. 

11-54 

1-0622068 

BbCl,. 

12-085 

1-0822467 

Eb^tCl„ .. 

28-915 

1-4611232 

EbP,. 

10-44 

1-0187006 

Bbl,. 

21-225 

1-3268477 

EbMOj,. 

14-744 

1-1686153 

Bb,0,. 

9-34 

0-9703469 

BWH. 

10-2406 

1-0103339 

Bb^O^, ..... 

13-343 

1-1262635 

BVUs(S 04)4 + 24H,0, 

52-0812 

1-7166810 

, 


















1081 


TABLE LXXVb (l).-rnn/t7it«^. 


Formula of Hubstauco to bo estimated. 


Wpichfi in m^ina,, 
ui Hubstancu = 1 cm.* 

^ Solution. 


Logtrithm. 


lUitlieniam— 
Ru—, 

Hu,Cl,. 

K^RiiXlin, 

ltu.R„ 


In sasqut-compouuds, 


ILRuOL, , . , 

® . Ill-1C rnmiiminus 

I{u(()II)j + 3H..(), 

' J 

Reanilium — 

Sc-.... . . 

Stt,Oj. 

.Sc‘(S(),). . 

Sc^(sn^),+fill,ri. . 

Sfliminni (laliuLiteil from Ualugeiu)— 
So-, . 

Bp.Hrs, 

Si'vGl.,, .... 

s«si<r. 

So—, . ... 

SoUr„ . 

SoCl^ 

Sol.,. 

Silicon (ua culalhd from Hulogono)— 
Hi--, 1 
Sillr., 

Si(*l,, ’In totra-cumpoiiiiils, 


Hi-, 1 
Si,Hr., 

L 

SillCl,, f 
SiTIL, 

„ J 

Silver— 

Ag-,. 

AgBr, 


[• In trihnloid compoundo, 


3‘39 

G-!).H0 

ii-m^ 

10- 075 
4-19 

4- 993 
11-5425 
G-0K75 
9-Sl7,5 
.3 3425 
5.3!) 15 
7-3455 

1- 47 

2- 27 
G-273 
K074G 

7- 92 
15-91G 

11- IG5 
20-G05 

1 9H 
9-970 

5- 525 
14-GG25 

0-71 

8- 70G 
4-255 
2-Cl 

13-395 

9- 4 GGO 
rt-9426 
4-4910 
4-52520 

13-GG02G 

13-G310 

10-793 

18-789 

13- 793 

14- 33S 


0-5301997 
0-84104 G4 
1-0758509 
1-2061509 
0-6222140 
0-0983615 
0-4052610 
0-7844.390 
0.3920009 
0.3210714 
0-7477613 
0 8660214 

0-1673173 

0-356025H 

0-7974752 

0-9071210 

0-8987252 
1-2018.339 
1-059.3741 
1-3139720 
0-2900052 
0-998950 i 
0-7423323 
1-1002080 

T-85 12583 
0-9398187 
0-0288996 
0-1166405 
1-1269127 
0-9761970 
0-9.311670 
0-6.3-24075 
0-6556 111 
1-1.3.56181 
1-1.-115189 

1-03.31422 

1-2739037 

1-1396587 

1-1,564886 











TABLE LXXVb (1).—eoirf^niieif. 


Formula of Subatanoe to lie eatimatod. 

Weight, in mgma., 
of SnUtanoe s 1 cm.* 

^ Solution. 

10 

Logeritlim. 

Silver— 



Agao„ ...... 

17*638 

1-2439801 

Ag010„. 

19138 

1-2818966 

A«F, •. 

12*693 

1-1036643 

AgF+2H,0. 

14-4946 

1-1612062 

Agl. 

23*478 

1-3706611 

AgNO„. 

16*997 

1-2303723 

AgNOp. 

16-397 

1-1874361 

AgJJO,. 

13-797 

1-1397847 

Ag^O. 

11-693 

1-0641958 

AfoPO*.. 

13*9698 

1-1448750 

Ag,?,0„. 

16-143 

1-1802119 

Ag,Aa()„. 

16-4263 

1-1882627 

Ag|ABO„. 

14-893 

1-1729821 

AggSO^, ...... 

AgHSO*. 

16-696 

1-1930132 

20-4998 

1-3117497 

AgjSO-. 

14-796 

1-1701443 

Ag^A. 

16*399 

1-2148174 

AgNiiSjO,,. 

24-31 

1-3867860 

AggS, ...... 

12-396 

1-0932816 

A^JN,. 

13-397 

1-1270076 

AgK(CN)5. 

19-916 

1-2992021 

AgCNQ,. 

14-997 

1-1760044 

AgCNS. 

16*603 

1-2201866 

Sodium— 



N»-,. 

2-306 

0-3626709 

NaBr,. 

10-301 

1-0132687 

liaBi + 2H„0,. 

13-9042 

1-1431460 

Nii,BO„ .*. 

4-2718 

0-6306973 

Ko^B^Oj. 

10-106 

1-0045363 

NopiA+ion.,0. . . . . 

19-113 

1-2813289 

...... 

6-306 

0-7246864 

No,uo,+ion.o, .... 

14-313 

1-1667307 

N«aCO, + 7n.O, .... 

11-6106 

1-0648646 

NajCOj + HA. 

K^CO|,. 

6-2068 

0-7927978 

8-4068 

0-9245791 

NbCI . 

6-86 

0-7671669 

NeCl+2HjO. 

9-4632 

0-9756788 

NaQO, . 

7-46 

0-8721663 

NeClO, . 

10-66 

1-0273496 

NaOlO.,. 

12-26 

1-0881361 

NoiCtO^, ...... 

No,CpO4 + 10 HgO, . . . 

8-11 

0-9090208 

17-118 

1-2384630 

NegCrgOg,. 

13-116 

1-1177683 












10B3 


TABLE LXXYb (1). -tontinwil. 


Formula of SutMtaura fco lio estimated. 

Weight* in ingmi., 
of Siilt^Unrs -3 L ■•in,* 

^ HoluLiiiii. 

Logarithm. 


-L— ■ - " 

—- 

Sodium— 



NaP,. 

4-205 

0-6237660 

Nal,. 

14-9« 

1-1758016 

Nal + 2iy),. 

18-5932 

1-269.3542 

NuIUy,. 

19-79 

1-2964458 

NaNO^ . 

K-009 

0-9298785 

NaNOj, . 

6-9U9 

0-8394162 

Nti.O, . , . . 

NbOIT,. 

3-105 

0-4920616 

4-0U58 

0-6026893 

Na,l'(),, \ 

5-471() 

0-7381196 

I2ll,n, ( Esliniatiim of 
j\a,IIh),4 ( PO., 

12-67K0I'< 

1-1030530 

11-943.1 

1-0771265 


4 f.0273 

0-6630158 

+ lOlfj), \ Esliiiuitiou of 

11-159 

1 0476253 

Na,lI,P,()^, J 

5-5529 

0-7145199 

Mal'O, . 

10-205 

1-0088130 

Nun^P(».j+H/», .... 

10-608-2 

1-0256117 

NujiAfll Kslini.iliitii of 

6-9383 

0-8412551 

Na,UA«(),+1211,0,; A-0,, 

13-11 

1-127428B 

NajIIAHOj, .... 

8-5054 1 

0-9296948 

Nojidi^O^, . ... 

15 185 1 

1-1814148 

NbjKLOj,. 

....... 

6-37 

0-7299743 

9-125 

0-9742814 

Na^O^. 

7-108 

0-8517474 

Nam + lOHoO, . 

16-116 

1-2072573 

Na.jS0^ + 7IIj,O,. 

13-4136 

1-1275463 

NajS„OY, . 

11-111 

1-0457631 

NaHaO„ ... 

12 -OllH 

1-0796182 

NaHSO^ + aHjjO, 

15-615 

1-1930420 

Na^ROy . ” . ... 

G-30H 

0-7998917 

Ni«-Hn, +711,0, 

KallROn ... . . 

12-6136 

1-1008390 

10-411» 1 

1-0175258 

NaH,SO, . 

8-6118 

0-9450646 

Na,HJ)„ ... 

7-911 ! 

0-8982314 

irajH»0,+5H.,0, .... 

12-415 

1-0939467 

Na,8,(), + 2H;o . 

12-1126 

1-0832374 

Na,HjOj+311,1) . 

11-6164 

1-1648404 

NayK,(L +211.0, 

15-3180 

1-1802190 

Na,S, 

NaHH, .... 

3-908 

0-D919646 

6-6118 

0-7491022 

Na,8bH. + 9HJ) . 

15-99113 

1-2038792 

NaVo,, . . 

14-705 

1-1674650 

Na,W0. + 2IU), .... 

16-5066 

1-2176576 

Na,W,0,+6nV) . 

31-7098 

1-5011935 










10B4 


TABLE LXEYb (1 ).—lontmud 


Formula of BubabmoL to be cHtunaUd 

Wi itfbt, 111 lUjpiM 1 
of Siimtanco r 1 uii * 

Rolutioii 

LogAilihm. 

Sodium— 



No.WJ)i, f lOH 0, . 

^BCN, 

SHSI,*) 

1'7672524 

4 noil 

0 6909930 

NaUN + 2H,(), 


0 9.100418 

Nb,Fb(CN), + 121T 0, 

J.3 01.)3 

1 llUh70 

NB,FB(C^), t-n 0, 

9 97bSb 

0 OiJbilOll 

NaUNS, 

H 115 

0 %9 jssr» 

>aCH,0, 

H207I 

0 9112056 

NaC'll.Ci +3H(>, 

1.3G12J 

J l.U9Jb) 

BallCO, + IT(), 

G705 

OSibVlsK 

13 0071 

1 1131900 

Na.C4U4^)^^ 2H^(), 

Nallt'^H^O, flljO, 

J1 riOH2 

1 0610071 

19 0106 

1 27b99.3b 

stiontium- 



Hr , . . 

13h 

0 6114741 

biBr., 

12 376 

1 0'I25H03 

brBi, + 6II 0, 

17 7806 

1 2199313 

«iC'Oj, 

7 3b 

0 86s0r>64 

HtC’I,, 

7 920 

0 8989993 

SrCl +r.IIJi. 

1 13 329b 

1 1248236 

bi(NO,), 

10 581 

1 0246498 

Bt(N(I,) +411,0, 

14 1872 

1 151^967 

SrO, 

518 

0 71 1329s 

hi (FOj), 

7 1166 

0 8777501 

Sr*>0*, 

9 1S3 

0 9629M6 

brb, 

5 9H3 

0 7769190 

Hu1])hur - 



H , 

1 603 

0 2049330 

H.S, 

hO^ 

H,SO, 

1 7038 

0 2311186 

3 203 

0 5005069 

41038 

0 61.31862 

HjSO., 

4 9036 

0 6905327 

bO,. 

4 003 

0 6023806 

SgBi 4 (Bst of H), 

5 601 

0 7182606 

„ M. ofBr), 

11202 

1 0492956 

B.CI (f4 of S),. 

3.3755 

0 5283.381 

„ "( 0,1 of Cl). 

6 701 

0 8293681 


5118 

0 7116385 

HLl^(aBt of h), 

8 693 

0 9391697 

,, (bhI of Cl).. 

4 3160 

0 6381397 

8jl^(ebt of h), . 

7 9460 

0 0001212 

rt (ost. of 1), 

10 891 

1 2011512 







1005 


TA£LE LXXVu (l),-^ron^iHtied, 


Formula of Siibaioime to bo enliiuated. 


Woi^lit, in Diffm^, 
of Hnlntaiire e: I nnJ 
v 

Holutioii. 


Ijugarithm. 


Tunialum— 

Ta.. 

TaBrj, 

Tan., . . . . 

T«F,. . . 

TftsOi. 

Ta (iu oitliotAiitilnfiHh), 

„ (in iiyruiuiiLulalO'^), 

„ (in un'lataiilalutp**), 
Tollurium— 

To , \ 

Tetir,, 

IVI/I.M ; III -nua coiiiiH)uii(lB, 


Tfli,; I 

TnlJ, J 


Ti!F> 11/», 

(VJ „ 

TuOp J 
Tl., 

TH)„ 

II Ti‘ 0 „ 
K>0^, 

KjTnO^ + Ml/), 

Terliiiim -■ 

Tb-, 

TbjiJj, 

Tlialliiiu— 

T]-, ] 

Tlllr, 

T1,.C0, 

tiLkL 

TlUl, ■ 

TIP, 

Til 

TlNOj, 

TM>. 

TUJlf, 

Tl,PO„ 

Tl/ie, 

TI/ 3 O 4 , 

Tl,8, . 


}• In ic coiuponnds,. 


iKslin 

j " 


Ksfimnto I as 
^ trlluratrs, 


In -ous comjmundB, 


3-C6 

0-6634811 

11-65G 

1-0666196 

7-206 

0-8676340 

6-56 

0-71.60748 

4iG 

0-6493349 

G1 

0-7h.6329« 

y-in 

0-9614211 

lH-3 

1-2624611 

G-38 

0-b048207 

U-7G 

1-1676381 

0-926 

0-9967305 

19-066 

1-2802368 

7-18 

0-8.661244 

3-19 

0 ,'5037907 

Il-IHG 

1-0186748 

6 736 

0 8283376 

6-09 

07067178 

6-6404 

0-7136112 

16-^75 

1-20071:17 

3-99 

0-6009729 

6-38 

0-8048207 

B-7B 

0-9431916 

9-6808 

0-98.’59ll2 

13-496 

1-1301729 

17-999 

1-2662481 

6-3333 

0 7-?C99S7 

6-1333 

0-7B769G5 

20-41 

1-.3098430 

28-406 

1-4531101 

23-41 

1-3691014 

28-750 

l-4.'i87134 

23-966 

' 1-379.3962 

22-31 

1-.34 84 996 

33-096 

1-51976-J4 

26-614 

1-4261102 

21-21 

' l -;i-266107 

23-1108 

1-34 1601.3 

23-676G 

1-3724821 

24-37 

i:{8G8r>5.') 

26-213 

1-4016246 

22-013 

1-3426792 









lose 


TABLE LXXVb (l).-ron/tfNi«l. 


Formuk of SnlMtani^e tn be eatimatail. 


Weight, in ingine., 

of SiibetHiiro 1 cin,^ 

^ Solution. 


Logarithm. 


Thallium— 
Tl -, 
TlBr„ 
TlCl,, 
Tir_ 

lijriiT),, 

TlOOIl, 

Tl.8.,. , 

Thonum — 
Tlr, { 


In -ic compounilii, 


oiM compounds, 


ThF- + 4H,0, 
ThO, 

ThfSO,)^ 
Th(S04), + 9H^0, 
Th(P(),); 

Tin— 

Sn", 

SnBr, 

RnClj 

Sii(’l. + 2IU), 
Knl\ 

sui; 

RiiO, 

SnS, 

Sn,'" 


Hn(’L + 2 n/), 
Sn01, + 6]V>, 
Hn('I, + HHyO, 


' Tn -io compoundi^ 


In -oufl rompounds, 


■ In ic compounds, 


SnS» 

SnOCn. 


6*8031) 

4 7998 
0-3488 
9 4883 

7- 6033 

8- 50413 

7- 9036 

8- 4063 

11626 
19 621 
6 8126 
13 8085 
9 3576 
7-7126 

9- 5141 

6 6125 

7 5133 
0-6156 

4- 6691 
3 7126 

5- 95 
3*946 
9-190 

1- 2966 
7-«6 

18-636 

6- 76 

7- 553 

2- 975 
10*971 

6-02 

7*4208 

8*772 

10-1232 

4-876 

15-66 

3- 776 
6-936 

4- 67H 
0 1476 


0-8327217 
1 1702421 
J 0148704 
1 2897747 
0-8810040 
U-9296300 
0-8978-249 
0'924CU6ii 

1*0653930 
1 2927211 
0*7613630 
1-1401465 
0 9711598 
0-8871952 
0 9783C77 
0 8203657 
0*8758307 
1*0259404 
1*1664035 
1-1371166 

0*7746170 
1 1444497 
0*9774950 
1-0529477 
0-8948697 
1-2703294 
0-8293038 
0-8781195 
O-4734870 
1-0402462 
0-8142476 
0-8704507 
0*9430966 
1*0063178 
0*6879746 
1-1947917 
0-6769169 
0*8410466 
0-6606768 
0-7116963 






10B7 


TABLK LXXVb a).-nm(AiiiKj 


Foruttlft of Snhituiee to bo nUnotod, 


VoiRhlt in minnt., 
uf BobliUnop 'S1 oni. 

^ Bolution. 


I<o(|iiUhm. 


Titanium— 
Ti 

TiBr^ 

TiCl.. 


IHfj, 

TuiiKston - 
W-, 1 
WBr^, 
^\L\^ 
\VI„ 
WO, 
W-, ' 

wr.^, 

Wl'I„ 

wi« 

Wl), 

• . 
WCl^ 

I 

WOp, 
llaWHJ,. 
TTranium— 
U-. 1 


lu compound A corrus|iondiiig 
to 111 DU oxide, 


In tetm-ronipounda from titia- 
tiiiii of the negative railitlc, 


[ Jn hpaa-ronipoundAfrom titra 
I tiuu uf ijegiiti\e radicle, 


In ortho InDgetatee, 


Til tri-rompoundH, . 


u--, ‘ 

Ullp,. 

UCl 

III tetra-compoundR, 

iK 
us„ J 
n, 

UO.Brp 
UO,F„ 

no-o, 

uo,^cu,+ 6 n,o, 


In unnylio 
umpoundB, 


1-2026 
9-1966 
4-7476 
3 1026 
13-HK76 
2-0025 

9-2 

17-196 
12-716 
21 M6 
10 
4-6 

12- 696 

8- 146 
17-2BD 

6-4 
6-203 
3-0666 
6-6116 
3 8666 

6- 203$ 

9- 2 
11-6 
12-6008 

7- 96 

16- 946 
11-496 

9-653 

6-9626 

13- 9686 
9-5076 
7 8626 

6- 7626 

7- 6665 
11-925 
21-621 

17- 07 
16-426 

14- 326 
19-729 


0-OB00861 
0-9637170 
0-6764660 
0-4917118 
1 1426241 
03016726 

0-9637 S7n 
1-2364271 
1-] 063398 
1-3401466 
1-0000000 
0-6627678 
1-1002326 
0-9108911 
1 2376694 
0 7323938 


0-4B66666 
0-8203109 
0 6873367 
0-7162816 
0-9037878 
1-0644680 
1-0969378 

0-9003671 

1-2026617 

1-0606089 

0-9801397 

0-7764284 

1-1448387 

0-97H0663 

0-8966606 

0-8301073 

0-8788376 

1-0764684 

1-3328624 

1-2322336 

1-1882262 

1-1660946 

1-2961061 

1-4002682 












1088 



Uranium— 

uo,H.(ri)j^+3njn,'| 

U0.NII,K)4, 

UO^O^ ( 

TTn;s/>„ J 

Ydnadnim— 

V 1 

ypj I III di compounds, 


In uraiiylir 
4 ompouiids 


Yp > In tn compounds, 

Vf“+3H.(1, 

Vl»„ J 
V I 

YCl ’ j rompoiinds, 

YttJMbium— 
ib , 

YhjO„ 

YlWSd,),, 

yb/Mg,+8n,o, 

VUriinu^ 

1 , 

Yl.i,. 


YiO., 

Y,(80,),+8H,0, 
ZllK — 

Zn‘, 

ZiiBi , 

ZuCi: 


ZiifNO,)., 
Zu(N(),) +6IIi,0, 
Zn (ro,),. 
Zii,(l'(),), + 4H 0, 
Z«(I>0,)^ 


2’i 93D 

1-1137858 

19 1786 

1 2828169 

17 875 

1 2322460 

IS J28 

1 2(>31161 

lil 03U4 

1 1228475 

22 331 

1 2189082 

2 56 

0 40S2100 

6 105 

0 7s >6857 

1 706(1 

0 22211S7 

9 7026 

0 9M»s911 

5 2616 

0 72(12971 

3 6066 

0 9-.71060 

5 40S26 

0 7J1O3SO 

2 5066 

0 .19^0963 

12S 

0 1072100 

4 825 

0 6S21973 

6 7666 

^ 0 7009248 

6 366b 

0s| 73449 

10 5696 

1(1 >10012 

12 9718 

1 1130012 

2 9666 

0 1722687 

10 9626 

1 U299162 

65116 

(Ml 25921 

4s666 

0 (>''72316 

13 6516 1 

1-1913605 

3 7666 1 

0 5739371 

7 7696 

0 8901023 

101718 

1 0073979 

3 27 

0-6116477 

11 266 

1 0517697 

6 615 

0 8324069 

317 

0 7131905 

nonj 

1 202H968 

4 07 

0 6095944 

9 471 

0 9765234 

14 S7H8 

1-1726679 

6 4366 

0 8086610 

7 63773 

0 8829645 

1117 

10480532 
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TABLE LXXVb (1) —cmiinwth 


Formiils of SabiUnce to be Eatimatetl. 


Woip[ht, ill Tujpnfi.j 
of Subetencf ^ I cm.' 
N 

fliilution. 


LoKarithm. 


Zinc — 

ZnjPjO>, . 
ZiiSd^, 

ZuSd. + riM), 

ZnSe, 

ZiiS,. 

Z^'otiiuni' 

Zr-.. . 

/Tl’ir,, 


Zr/X(»,)„ . . 

Zr(.SO,)., . . 


7-62 ' 

' 0-8819050 

R-073 

0-9070349 

14-.S7t<6 

1-1577166 

7-23 

0-8D913K3 

4-B73 

0-6877964 

2-266 

0-3550C82 

10-261 

1-0111897 

6-Kl 

0-7fi4l7Gl 

4-163 

0-6196150 

3 (Uif) 

0 4K<iL‘iU5 

3-9666 I 

1 0-0983308 

H-469 

0-D2783-J1 

7-068 ' 

' 0-S192!<ri5 

8-86935 1 

1 0-9476918 


TADLE LXXVb (2).—Volmnetric EBtbnatianB. (Tnorpinic.) 


FuiniuU nt SnlihUince 
tu Im nbuwteii. 


MaUioi] of Eitimaliini, etr. 


Weight in niguii. 

Ill SnbiUiire 

1 ann. Loguitbic, 
Siilubon. 


Alauiiiiinui— 

Ai, . . 

AlRr, 

AICIm . 

AlCI, 4 811 . 0 , 
Ay). . 

Al(Oil)^ . 

AIPO., . . 

Ali(rtO, 1 „ 
AyH04).-41C11«0, 

(lrtl 4 ),.(yS 04)4 + ! 


JWAMOU4;4-t «eilgU, 

3^^4(804)4 + 2411^0, 


Autiiiioiiy-- 
8 b, . 

SbBra, . 

ab(n„ . 

BbC 4 . . 


Till' Al |ireoi]iitHtpd by canetio NaOlf 
' n> KOM Holutiiiii ami afuitliiT ijiiaiitit} nr 
I tliB alkali in acKli'd iinli] all the rirecipitate 
diHHppi'arH, two titTatioiia are tiien lunile 

with ^ DiiiiorH] ariil, einployiijg nietb}l 

nranfse ae idilicatnr in one cane and plicnol -1 
plithalcin in the other. Tlio diirereniie be-. 
tween the two titratione coriFB|)oudB to iho I 
Al preiieiit: Orosa and lleian tiiid that by I 
ILIb niBtliud I 

4 AI-. 6 SO 4 , I 


Any ciinifioiinil of Sir', lirou Jit into snlu- 
tinmnlaTtaiipacidanilwaici, caii Ik* litiated 

with Ig Rolution in fiieMiife of rzcenH of 


1084 
16-00804 
6-388 
0-68184 

5- 044 

3 124U6 
4-884 
6 8476 

13- 88336 

iB-isnso 

18-08248 

18-83848 

6 - 01 
18-004 
11-8276 

14- 8726 
B-86 


0-086n2P3 
1-1761703 
0 7273786 
O-B 86 O 6 O 11 
0-8104800 
0-4046446 
0-U8B7767 
n 8866364 
1-1240306 
1-2680210 
1-2783620 
1-2600083 

0 7788744 
1-2668600 
1-0641841 
11-1728040 
0-B474837 














1090 

TABLE LXZVb (2).—fonMhtMil, 


T 


Furniiiln ul SiibiUnoe 
to U ubmottd. 

Method of Sehnuifooii, ete. 

WeiKhtm lugms 
of Subatanre 
5l o.em 

" Solatioiii 

Logarithm 

Antiiiiouj— 




ShF», , . 

SbjO 1, , 

KilK^'Ojiinlution Sb*'*’ lompoundHlilieratp 

10 70 

1 0318128 

iodine, 111 1 oth reet •< 

7 21 

0 8570d5S 

8liA 

EMnOa 01 K jCi jO^«oiivart Sb^Oi into Sb A)h. 

8 01 

0 OOJbdJ J 

SVi 

Kb-=*0 

8-4145 

0 925028.1 

8hA 

The fieton for thp lufloiuetiio nud ojuda 

10 0175 

1 000750) 


tiau iiiuthoiifl tie tlie ume. 

16 Iil96 

1 2200170 

Aistni — 




Ah, ... 

lodomotno moLbude 

8 75 

0 6740810 


Ah£||. 

9 0675 

0 OMIFlB 

A«.0„ 


4 O'* 

U CV40032 1 




0 7B«(ib78 


Bj oxidation mrthoda 

6 1545 

0 7'i«19)8 

Ai>S,. 

Ae^O 

7 7i75 

0 , 

NjigilAHO^ 


6 5054 

U >1^90117 ' 

5sUA<i0441^1JjU, . 

Factois BBiue for both cUbmm 

20 115 

1 J01620U 1 

Buiaiu- 



1 

Bft, 

Preciintnli m ItA0rO4eni1 hnd thu oiidm 

4 >>8 

0 6608654 

hiBr^ 

iij(( imwer oi the pi«Li|atate 

0 mi)A 

0 >1061024 

B.Rt44!UIiO, 

n 1117^ 

1 n467>is 

B.CO. . . . 

Bii(C16,)^ 

aBesBOsSL 

6 5b 

OM 82258 

10 14i 

1 0061807 

BlOlg, 


b OIJ 

0'M1br.B(j 

Bi01,+2IV>, 


B 1144 

0 OIUBIBI 

Ikif'iO^, 


H 45 

0 02>»b567 

lta(RQ,)., 


8 716 

0 4t0tl72 

BiO, . 


5 118 

0 7))B7ii4l 1 

Ita(OH'^ . . 


5 71186 

0 T'lbVSill ' 



lOOiSlB 

1 1)210)80 



5 64 S 

0 7517021 

B«0 (SlljO, 


10 4j09A 

1 OimOMi 

B.hU„ 


7-/82 

DBM 0012 

Btl’tl ,V4-(-4JT^ . 


16 9474 S 

1 2201047 

BmiihiIIi— 




Bi, . . . 

PrenpiUte u ln^ic oxalate anil estiniiU 

10 426 

1 0180701 

BiCI. 

<\04 b} jK mi in^ii lie 

15 7425 

1 10707S7 

Bil^ 

Bi(KO, 

20 4525 

1 400122J 

Bi 111 ^ 090450 . 

10 781 

1 20S140I 


24 235 

I 8814440 

B 1 PO 4 , 


15 176 

11811887 

BkO. 


11 625 

i-ooswso 

BiAsO, 


17 875 

l- 2 a 002 l«< 

H 1 .S 4 , 


12 8205 

1 1088077 

Hi, 

Preiipiliiti as the double oxalate 

6'2]25 

07170401 

BH >4. 

KgBi 4 lOj 04)4 and eetinidls tUi 0^04 by 
kMnOi. 

7 87126 

0’8060487 

Bil„ . 
lta(NO,), 

14-72626 

1 1080082 


0 6665 

0 90(1101 

Bii17(>|)3 4 Ml/), 

Bi= 2119 ( 904 ^ 2 a 

12-1175 

l-0bH4180 

JU 1’04 . 

7-5875 

0 8000087 1 

Bi/ij , 


5*8125 

0 78440..0 

B 1 A 1 U 4 , 


6 6875 

0‘08HH»4b I 

BijS, , 


6-41175 

0'807170B 

Boron — 



B,. . . . 

By Lthaiiiiii aitb etanilon) HafUlf) nolii 

22 

0‘84S4297 

ll^BO), 

lion till idiiii m ui Iwnii and in just f liai of 

7 0 

0’8480080 

tiiibidily which forius at lint Ba^lllJlOi j 

12-4048 

l-OOBCBOH 
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TABLE LEXYb (2).—mnfmued. 


KormnU of Subctuae 
to be NtiuMted. 


Cliluime— 

Cl, ... 

niA . . . 

nOlo, . . 

01, . 

CIA. ■ ■ 

llClUs . . 

01, 

flA. . 

UCIII. 

0UCI„ . . 

Obroiuiuni 
Or, . . . 

OrjO|, . . 

OiO„ . 

K»I'i 04 . 

K/!r,0,. 

CrlV'lj, 

Ka^'*i0»0i», i ■ 

Or, ... 

CiH. 

t'i(N04),. OllA • 

(il’O*, . . . 

t’rl* 04 tflH 40 , 

1811,0, 

(NTl4),bia(HO«)4 t L'iUjO 
J£aP[Va04)4 *1 2411^0, 

o^s), . 

K^fOj,. 

SSfe: : 

• ■ 

Co, . . . 

OoCO,, • ■ ■ 

CoCl* . . . 

CoOU+011|0, 

OoiCN)., . . 

Co(CII)a4 SflA 
OoCNOj). . . 

Co(N 04 ))+«U^, . 

OoO, . 


Oo804+‘7I1iO. 
GoOlfl, . 


lf«thod of l&itimition, ato* 


In OTJ rompoundfi (aoept iierchluratas) 
the eitiiMtion miay bo maJe by iligi^etiug 
with K1 au[1 GU'e^s of IlCl aud then oetmiat- 
iiig Iho libented iodine. 

noio^uir 


I With alkdliiip Cu" oomponnd f'HGl|^2CuO. 

Ill ihrninitob and dichiimiatee , eatiniated 
I liy the oxidieing iioirur. 

, Grs 07 ^ 20 r 0 i—Ui.0|?K,ri«0»B 

I 2Ks('i 


I rrecipitate aa Oi(OjQ)| anil ozidiw by 
O 11 O 4 . 

I 

lOOraaKUiiO.ElBO^SOl. 


KM11O4 (beet HI tbe prreence of HgO) 
ponreile Co" lo Co , s,g.— 

I 6C0CL I 5 UbO i 2KHUO4S 

3 Cii| 0 ,1 SHnO^-l-aKOI-t Bllgl'J, 
io 8 KllB 04 E 6 (£=liO. 
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TABLE LXXTb (2).— amtimied. 





Weight in mgme. 


Fomiala of SubBtanee 
to be estimated. 



of Subetauce 



Method ol Sstimatiou, etc. 

s 1 c.om. 

N 

Iiogarithm. 




Solution. 


Cobalt— 





Oo, . . . 


Tlie cobalt ie oonTerted into CqbOsi this 

S '8 

0-770B62O 

O 0 CO 3 , . . . 


is then digeated with a known vohinio 

11 9 

1-0766470 

C«»Cla, . , 


(ezoesfl) of fi^rrous solution and the ezcose 

I 2 'tll 

1-1186092 

Oo(CN)a, . . 


of ferrouB salt mti muted 

11*106 

r0466S59 

Co(NOJa, . . 


CokOa+SFeSOi-f 9n«80«^aCiiM4ji+l'«iilS0A)3+ini|O: 

18‘30fi 

1-2626409 

OoO, . . . 


80 that 

7 8 

0-8760013 

C 0 SQ 4 , . 


2Co52FesO. 

IfriJOd 

M90499B 

0oS04+7Jf«U, 



28*1172 

1 ■4439721 . 

OoS, . 

Co|Oj> • . . 



0*106 

0-9598276 



B '8 

0'B190781 

- . . 



10-700 

1-0297469 

Copper— 

Cu, 


iodum^tric mptbnde; by reducing- 

6'96 

0-6024271 

Oii.Br, . 


action of ciijtniue on ferric or on silver 

14'8fi6 

1-1670834 

' CII.C),. . . . 

• 

compomide; or by tiiiGlg: also by atandard 
KCmS snlutioii. In all these cases,— 

9'905 

0*0058545 

Oii,F, . . , 


6*26 

0*9169800 

Cnjl, . 

. 

2Cui=0=I,HCl, 

19’045 

1*2707810 

Cu.0, . . . 


7*16 

0-8549130 

CuaHOj + IlaO, 



ll‘2tf8S 

1-0516349 

^ • • • 


Tlio copper may also be reduced to the 

7*069 

0*9010767 

Cii.(CNS), . . 


roetnilic stale, in a finely divided condition, 
digested with ezceea of ferric saltt 

12-17 

1 *0852900 

Cu(CaHA)a+WBO, 


19'96t)4 

1-300201] 

CuCOgy . 


finally the amount of ferrous imn iwti* 
mated by oxidatioii. In thm ciuie all the 

12'3£J 

1*0020136 

CuCl, . . . 

• 1 

18*48 

1-1267228 

GuC].+ 8 H, 0 , 


accompanying fimuire uiuet be halved. 

17*0832 

1 *2318069 

CaO, . 

1 i 


7*08 

0-9000181 

t'u(NO,)„ . . 



16*768 

1*2734160 

Cu(K 0,>2 + SIL 0 , . 
cu,(rb 4 >, , . 



24*1726 

1 *3833270 



12’08d 

1*1096766 

Cll 3 (pv)ijg + 3H.O| . 

• i 


14*4049^ 

1*1612182 

Cui(A« 04 ), . . 



15-e‘2ft 

1-1088068 

C^A* 04 ).+ 2 H, 0 , 



16*82773 

1*2260268 



18*7608 

1*2732614 

OuBO^, 



1 &-il 66 

1 *2031061 

G 118 O 4 +sHiiOi 



24*074 

1*8974381 

CuB, . . . 

lodiuB— 

• 


0>566 

0*0807804 

I, . . . . 

. j 

lorJiilee can he estimated by titretion 

' 1*2686 

0*1082905 

HI, . . . 

. i 

with KUii(> 4 . 

KU 2 KMii 04 ^KI 0 ,+ Kg 0 + 2 Mn(>g 

1-27656 

0*1067270 

Nal, . 

Kl. . . . 


1*400 

0;1766016 


1»50. 

1*66 

0-2201031 

Iron— 





re, . . . 

FcBr.. 


Dy oxidation, reduction or iodometric 

5*50 

0-7474118 


nicthode, conversion of Fe'*to Fe'" or 

21*662 

1 8840817 

r.co„ . . . 


vicB wrsd. 

11*50 

1-0640884 

F<i01, . . . 


2Fe»0sl|s2NBA0|3SnCls. 

12-66 

1*1031108 

Ft^ . 

Fe(SO,>, 


0-80 

0*0726856 



17-008 

1*2552242 

FeO, . 



7-19 

0*8667280 

. FeSO^, . 



15-106 

1-1817208 

FeSO.+rn^, . 
ft(irfi 4 Wa& 4 ),+en.o, 



27-8072 

39-226 

1*4441573 

1*5086740 

FbB, . . . 



6-706 

0*0442652 

ASOn . 

_!_ 


13*506 

1*1884112 
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TABLE liXXVD. (2).—amMniMf. 





PFeightmmgifu. 


FotnmU or Subatsiioe 
to bo Mtiiuoted, 

Method of Eetimationi etc. 

of Bnbatanoe 

si C.CIII. - 1 

jj 

^ Solation. 

jogaritbm. 

■■ 




Iron" ■ 





F«(QiH,(y,+4H,0, . 

Bv oxidation, roflnction or iodometric 

24noi2 

1'8909508 

Foa 04 + 2 HMO 

. ■ 

motnoda, %.§. conversion of Fu" to Fe"' or 

17-8032 

1*2651084 


vice vend, 

KFcs Os lijBs 21 f afByOgsSuQlgi 

32-2092 

34-6292 

1-6078790 

1-6893672 

FeC 4 lJ 4 U 0 , 
K 4 Fr((jN)„, . 


20-3832 

1 3094B54 



»8-874 

1*6667208 

FciBr„ . . 



29-878 

1*4709638 

. • . 



10-225 

1-2101847 

Vl>XI,4 CllyO, 



21 -11298 

L-3350526 

FbaOIh + ISH^i 

K 4 K 01 j„ + 2 Ha 0 , . 


27‘034S 

1-4819199 


32 0466 

1-5173106 

(NHj.Pf,Cl,.+2H,0. . 


28-731 

1-4&B8607 


• ■ 


11-29 

1*0520089 


. . 


24*202 

1*3838518 

F«alWO,),+ 12 UiO. . 


35*0116 

1-6442119 

FeaOs, , 

. 


7'99 

0*9026468 

vumx . 

, . 


19-909 

1-8010083 

Fo 5 ( 804 ),+ 9H,.0. , 
(NHj/e./804)4+24H,0, 


28-1063 

1-4488021 


50-3862 

1*7018604 


48-2284 

26-9004 

1-8833029 

1-4207687 

FQgfU^O^)^!, 

. 


18-79 

1-2789268 

Feji(C 4 H 40 n)«, 

, , 


27-7948 

1*4480636 



21-6184 

1-3327698 

K-Fb,(CN),* 

, , 


32 0 CB 

1-6179740 

FeiCNSj^+BlInO,. 


25-7221 

15-04ft 

1-4103116 




1-1773440 

Ve,01,4-18H.j0, . . 

Fb, 04 , .... 

KHtiniatiou of total Fe by proceding 

mat li nrlci 

2D-SS29i 

7-725 

1-41250BB 

0-8878047 

f^ 8 oaVi 2 HuO,! ! 

IllOiJlUUifi 

18-898 

26-8044 

1-2847700 

1-4088146 

F‘'iCI,. . 


1 

45-13 

] -6&44868 

PB 30 ],+i 8 njo, . . 

1 Ry direet oxidation from ferrosofarrie 

77-6588 

1-8806811 

Fe,04. . 
FbJSOA. 

■ 1 ■ 

state to ferric 

28-17 

1-3049280 


aFe^OsIg. 

66-104 

1-7418918 

Fiu(S04)4+13U,0, 

76-8182 

1-8864868 

Load- 





Pb, . 
PbBr. . 
PbOO„. 


Precipitating the lead as PliGr 04 , and 

6 -BBA 

0-8880893 


ealimalni^ Lbo 0 r 04 " by ioJoiiietric or 

12-2275 

1-0878317 


oxidimetrie iiiethods. 

b-boA 

0-9492278 

I*b,Hi(C 04 )j, 



B-80785 

0-9849000 

PbCU, . 


aPbs3056I. 

9-26 

0-9088100 

PbF„ . 

1 ■ 


816i 

0-8118876 

Fbl» . 



16-865 

1-1862020 

Pb(N 0 ,). 4 . 

■ ■ 


11-0325 

1-0488808 

PKNCy*. 

■ ■ 


8 968 

0-9986208 

. PbO, , 

■ I 


7-48 

0-8709688 

PUJi. . 

■ ■ 


7-895 

0-8888086 

Fb. 04 , . 

■ • 


7-80? 

0-8813678 

PbOw . 
Fb 804 . . 

n ■ 

■ ■ 


7-965 

10-0985 

0-9010943 
1 ■0042640 


• ■ 


8-7645 

0 9487188 

* ■ 

. 

7-0065 

0-9012080 

vou u. 



4 A 
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TABLE LXXVb. (3).->eonKnM<>ii. 


Formula of Substanoe 
to be eatimatetl. 

MatliiMl of Estinution, etc, 

Weight in nigini. 
ofSabetaiioo 
si c.oni, 

^ Solation. 

Logarithm. 

MaainuiiMa— 

Bn. 

Direi't titrutimi by K^ 1 u 04 

1*05 

0-2174840 

MdUrg. 

8 M 11 BO 4 I SKMnU.H 21],0s 

6-4476 

0-8008081 

BnBr.-t 4ll/), . 

K,HO((- 2 Ui,HO« + &MnO^ 
SMu= 2 KMiiOr 

8-60868 

0 9849790 

HoCU,. 

3'46 

0-6878191 

HnoC. . . . 


8'777 

0-5771470 

MiiOUh 4U,0, 


6-93882 

0-7787076 

Mi.r^ . . . . 


8-79 

0-4460042 

MdI^ .... 


9*201 

0-9000679 

HulI+illaOp 


11'42892 

1-0677772 

Bn(KO,)» . . . 


6-8781 

07301684 

Mn(I70,),+aU,0,. 


8*61628 

0*93520.06 

MuO. 


2 ’] 8 

0-82KS700 



8-29 

0*35li83.')6 



2*87 

0*3747434 

Mnbj’ . . . : 


2*61 

0'4160406 

MiiyCK. 


8-88 

0*5224443 

Mnj|(T‘h,,. 


3*66 

0-660-2284 

Mii,(P>t 4 ),+ 7HaO,. . 
Biini*04i-3H.0, . . 


4 81112 

11-6882102 

, 

6'16168 

0-7889938 

blllU 4 a' 04 ) 3 + 2 Hg 0 , . 


8*65102 

0-9880686 

MngPiOf, . “ . 

IIIIHAI 1 O 4 , . 


4-26 

0-0294090 


6-86024 

0-7071737 

Mnll/AHOA, 


10-11U96 

1-0047986 

M 11 KO 4 , .... 


4-ri:ns 

0 - 060271)8 

Miif %04 f 4HaO, 


6-09378 

0 - 82.06678 

M 11 SU 4 \ Sllsf), . 


7-8!143 

0 Rri9.1900 

MuRO|+7Hgn, 


B-81M0 

0 9198707 

MuAly[2)04)4+24UjUp . 


27-77472 

1 1-4480107 

MuS, .... 


2-6118 

0 41119400 

Mii8nO.+311,0, . 

NaMD 04 , . 


8-07604 

0 9071448 


4-1716 

0-6802923 

KM 11 II 4 , 


4-0646 

0-6S7B781 

Morcury-* 



1-8010800 

flg, . . . . 

by iirecinitating Ine mercury lu 11 ^, 01 , 

20 

asft: : 

N 

and liliatiiif' with iudlue aoliiiiDii. 

27 996 
'.’3-646 

1-4470960 

1-8718987 

ilK,F„ . . 


21-9 

1 -8404441 

Hggl., 

llKaCls+eKl \ 4 =z 2 K 4 HsI|+ 2 KC]. 

88-686 

1 -6143486 

Hftl'NOjj.., . 

lit- 1 . 

80-2114 

1-4183B76 

Hu(Nr)0g4Sil].U,. 

Tlio Haiiip far'tora aho mptyb fur Hip eiil’iiiia> 

88-0010 

1-4471R2B 

... 1 

tioii dF Jig by it an with a 

20-8 

1-j]80683 


known qiiiintity ul FfCh (in ciii'ohh) and 
oetiuiatiug the uualUiod FeCi, by KM 11 O 4 . 

8 .'i 992 

1 -6608000 

UrOi., . . 

27-00 

1-4828090 

Il|Fa+ 2 iI/), . . 

87-4088 

1 487B018 

list . . ■ ■ 


46-87 

1 -6667088 

11 ^ 0 ,)* . . 

IIrO, .... 


88-408 

81-6 

1-6100622 

1-3844688 

HftSO., .... 


29-006 

1-4718797 

Hggsi),. . . . 


72-800 

1-8681672 

11 ^, . . . . 


28-806 

1-3650008 

llafCNIi,, . . . 


26-206 

1-4015884 



78-67 

1-8962608 

. . . 

by ronvortiug all Ibi* nieiH'ary into HgCI, 

6 

0 •6880700 
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TABLR LXXVb. (^).—e<mtinutd. 


Fonnulii of Sabotanoi 
to be eitimited. 


Method of Efltimatioii, etc. 


Web^htiu Dif^i. 
onSubitiiiice 
si c.cin. 

Boladon. 


Moicnry— 

HifaHr,. 

Hal-1,. . . 

BaF,. . 

Uai-., 

Ha(No,.„ . 
HaiNO,)jf2H.O, 

iik1ii„ . . 

HrKjH 3H,0 

HkU . . 
HkiRo,),, . 
JlltO, 

HaSO,. . 
UfrS. . . 
Hs-Ci’Ni., 

K.I^'V 

Hr. 

Halil. 

Hauii 

HaF.. 

llu.l. 

HftlNO.ij I 211jO, 
UrA . 
llKtlr,. . 

HrOI,. . 

llgFi»211,0 

Ur1« . . 

HhINO,),. . 
HrI), . . 

HgS04. 

IJaso,. 

Hg«. . . 

Htt(CN)* . 

Hr, . 

Halil*,. ■ 

Halil,.. 

HrX. . . 

Haijfi 

l<R.(NOX. . 
ni^N 04 i,+aii,o. 
Hao, . . 

HgBr„ . . 

Hg(1» . . 

HgF,+2H,p. 

I 

HgSO,. . . 

ssr. ; 

Hg(CN),. . 


end ranninff the Holntion into ^ lolatiDn of 

KI antil o vary oliglit red tiiibiility buromeH 
iMTinuient, t.e. nutil the Piiaitirm 
4Kl-lItgCl9=RsHgl,4 2K01 
is just OTeistcpiHMl 


I Rv glutting nil the Hg in thp mpronrons | 
I I'uuJitioii and titriitiiig directly igainst ^ 
NiiaSoO, 

Sf5^NO,)a+NaAO^ + H.O= 

HgS-i llg f Nan8()4'i 8HM0| 

w,— 

l-2Hg. 


Dy gi'thng nil thp TTg in the mPTcnri ■ | 
I staip, say, as ITgUlg onil titrating directly 

NtwiK* Na.ljllj 

8llKl1,+ 2N*.flAH 211,0= 
2UgS.Ugi'],4 2Ha804 4 lum 

HO 

l9i8Ug/2. 


6- BBO 

6'88816 
6 475 
8-17126 
8*651 

7- OOOt 
6 2 
8'8B8 
6*7726 
8*8608 

11*8426 

8'lil2 

6*4 

7*4016 

18*2015 

6-8015 

8- 8016 
IP-01*16 
40 

66-PP3 

47‘OP 

48*8 

85*87 

62-403 

61,-0832 

41-6 

71-084 

64-18 

64-8084 

PO-74 

84*818 

48-2 

6P-212 

48*617$ 

46-412 

60-418 

80 

41-POi 
36-.8176 
32-b., 
40-1)275 
30*306 

43- 0024 
31-2 

68 088 

40- 636 

41- 1048 
08-056 
48-612 
82-4 

44- 400 
88-408 
84-800 
87*812 


Lognithn, 


0*8460880 
0-7008887 
07883841 
00122886 
0 8188078 
0-8451228 
0-7180088 
0-B64148D 
0-8807480 
0-8867418 
1 -0647088 
0-0086022 
0-7888088 
0 66D31P7 
1-2801072 
0-7086408 
0 7004704 
1 “2081888 
1-0030600 
1-7481260 
1-6720287 
1-6114741 
1-8168785 
1-7106076 
1-7482128 
1-6180038 
1 8672,360 
1-7868390 
1-7808613 
17677088 
1-8110822 
1-6861888 
1-7724007 
1 -6880760 
1-0068803 
1*7026884 
1*4771218 
1-8281678 
1-6478000 
1-6166364 
1 8004808 
1-6944680 
1-6232741 
1-4041646 
1-7822078 
17080008 
17188020 
1-8828001 
1-0867486 
1-6106461 
1 6474710 
17611872 
1-6416018 
1-6776207 
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TABLE LXXVb (2) -wnfenuffL 


I ai diuIr of inoa 

to be wUiualed 


Mohlilonum— 

Mo 

M oBi j • ■ 

Mr>Ur^ 

M1B14 
M .CM, 

Muf'l 

MtCU 

Mod 

MoT„ 

MoO, 

Mn,U 

Mod 

MnO, 

MnSj. 

MoS, 

HgMoDt 
H4M 1,0 
(Ml,) Mil>4 
BaM 1U4, 

((iMri)^, 

FbM O4, 

(Nn4)fMo,0., IIU) 
K«M 70^4 411 0, 

Ni Mojo?),, \IM0, 
H,^0.(Mo0 )„ 

SBjO, 

Mitio^n— 

Mj 

HNQ„ 

nnu,. 

KNO 

FWNn,) 

N 

UNO 

NiNO^ 

KNO, 

If SO, 

(llH.)'’ ' 

BiS 0 , 

CnS 0 46I1jO 

Vifi.O 

Hi,S 0,1 -lip, 

Agj^« <‘'A)«+H|0, 
A&N^4(SiO,) i 2H.O, 

5^.., 

lA** 


MitKod of EetimatiDni eto. 

in mgniH 
of SnbsLaiiDe 

w 1 c ein 
w 

f: Solution. 

10 

Logaiithm. 

Sednca hy Zii Hnd titiate by KMn04 

82 . 

0 6061600 

2M ^0 4 iO 4MoO| 

8 B»A 

0 laogin 

IsMu/B 

11 198 

1 0400ri2B 


13 8613 

1 U180B0 


6 5b) 

n 74’i'l HO 


bill 

0 821^0410 


7 taA 

0 HBRU'lOO 


111081 

0 0'|01389 


20 lid 

1 1011840 


8 7$ 

0 'ilmbi 


4 

0 00201-00 


4 28 

(I 64110887 


4 R 

U I)bl2ll2 


6 3178 

0 7271.4 3 


0 40b 

0 lOblSOD 


B 1005) 

0 7 t-M38b 


5 1002ft 

0 707 028 


b 58SJ1 

0 31 ri7 


R Rl) 

0 19)2197 


7 3 

0hb)'22R 


12 21 

1 rs 4282 


R R8R03 

0 76)17)1 


0 400 (0 

0 R132b61 


5 787001 

0 762B054 


5 01701 

0 7071118 

1 

6 579/d 

0 <46818) 

NiCntos mi} bo efiliin&tod 1 y tlm amouut 

0 ti8 

T e7024'>H 

nf feiious cuiiiiK)unlB liny uin ronviit to 

2 1010 

0 12.) lOO 

1 iiif 

2 8365 

0 4527573 

dleCl 4KNOH4I111 9»til,4KCUsHiO|Mn 

J371 

0 r.K 1108 

, where 

fi 6r5A 

0 7''))8B10 

1 NeSUl 1 

5 51K1 

iBnsa 

, Nitiili H uia} lip 1 stirii ited lodnniiftiiially. 

1 404 

0147lb71 

1 2H14 2HNa|=2H,0-l 2N0-I Ij 

4 7048 

0 6725112 

If nilntis eip by KMnD4 tli 

0 000 

0 8,Rina 

far ton au exar Ll} halves of tliLSc 

8 619 

0 OdOi38'40 

111 snljtliirlst Hiid siilphiLm mth Imth 

0 412 

rmm 

lodometiK nid railiiiietiK milliuiH 4 aels 

11 4130 

I 0674227 

IS 4 diail, aud Imctom, tic, 1 h suib i isrs 

14 3204 

1 1710867 

liaTo alroady hoen ipnii In thirisiil|rhateH 

21 052 

1 4071054 

1 when Litimated by lodoiuetiit methods 

20 0dl6 

1 4166000 


10 042 

I ■2707126 

I-2S 

15 822 

MB92014 


24 88 

1 4R4R767 


25 2108 

1 4016867 


22 8817ft 

1 8666762 


28 98 

1 4620084 


17 762 

1 2402478 

When thinialphatn are titrated with 

0 8016 

I 104003B 

kHii04 the luiijon is 

1 4267 

U 1141327 

NaySiO|420gH Hi0s2NaliS04 

] 8688 

0 487R417 

BO RsOj 

8 110 
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TABLE LXXVb (2).— eauUinwd. 




\Vei|irht ill 


Finmiula of AiilnitiiirD 
to be eetmiated. 

Mi‘L1iimI of Efltimatioii, etOi 

ril anbxtaiiiu 

= 1 e.Giii. 

TO 

Lugantlini. 



Solatioii. 


Bnlniiur— 

CU9iO|MIIIA 





8'2.1896 

0*6124109 

m; . : : 


2-RHU26 

0-3766329 


1*97775 

0 .901714 

NarSp,<5HyO, . 


S'lom 

0*4018087 


8 16136 

0 4»e4D«l7 

arSaO \mA 


2 53621A 

0-4 26862 


H 6225 

0-6690084 

ZiifliO,, 

TballiuiiL 


2*219 

0 8481673 

Tl 

Ri<lato to the thtlloim italp ami Litiatc 

10»206 

1-0088180 

Tllli, 

iMth KMiiOi 

14*203 

i-i.'iiiiaoi 

TIUI, . 

Tl-rU. 

11 9779 

1*0781003 

Tllf 


ii*i.»ri 

1-0174690 

TIT, 


16*6175 

1 2187324 

'n^i. . 


10-606 

1-0*266107 

TIUII, . . 


11 *11651 

1*0486745 

T1»S», 


12*186 

1 UR68265 

TIjS, 


11-0005 

1*0410192 



11*706 

1 0b8'l714 

TKin 


14*3775 

1 1570834 

TINO , 


13*307 

1-1240802 

'11 su. 


12 6055 

1-1005945 

TI.PU, 


11*7883 

1-0714624 

Tllli , 


22 199 

1-8468834 

Tin,, , . 


16*5226 

1-] 909017 

T1I,> 


29 2825 

1 4668660 

; : 


11-406 

1 0670868 


12-7602 

1-1067218 

TIOOH, 


n*B664 

1-0760162 

,TIA, 

Unniuiii - 


12*6095 

1-1006879 

u,. 

Rediuv by Zii, tin n titrate with 

11*926 

1-0764684 

ITBt,, , 

KMiif). 

28-919 

1-3787480 

UH 14 . 

U^O. 

27 917 

1-4458687 

BOl,. . 


17 2426 

1-2866002 

un* . . . 


10*015 

1-2700963 

1 IK 4 . . . 


15*726 

1-1966906 

uq* . 


13*625 

1 1311373 

BA. . 


14-068i 

1*1479338 

tJOfc , 


14-326 

1-1660946 

BAi 


U-8206 

1-1562310 

UO^r» . . 


21-621 

1 3328624 

UOyCIft. . 


17-07 

1-2322385 

UO|5- .... 
i;oyrilo,)„ . . . 


16-i26 

1-18S2-262 


19 729 

i *295]061 

BOiNO,),+8n/), 


26*1338 

1-4002683 

B(^iPA+3l(X>. 


26-8*29 

1-4137S5B 

uo,Nii4ro4,. . 


19-1786 

1-2828169 

: ■ 


17- 876 

18- 328 

1-2622460 

l’ 26 Rnbl 

Ul^^0, f 811,0 
fljl04, .... 

; . 


21-0304 

1-8228475 


16*2268 

1*1825802 


19-04 

1*2796660 


17*48 

1-2412974 
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TABLE LXXVb (2).—eoiiftnimf. 



Vtuiiinm— 

K : 

VOI* . . 

VOV . . 

VCI„ . . 

VK 

VK^+JIlijiO. 

• 

VaO*. . . 

VA. . . 

'A: ; 

NILVO,, 

KYO^ . . 

K,V 04 p . , 

ICiVgOy, , 
ffinu— 

Titif • 

ZiiUr^, . 

ZiiCl<i| I ■ 

ZuF,; . , 

Znliii • 

ZnO, . . 

Zii(N(l,V. . 

ZU:/.TO,|.h . 

Zc^l»U4^,^ 4H,0, 
ZniriLj^ . 

1 Zn^2^Ti 
ZnBO^. . . 

ZnS 041 7HgO, 
ZuBiii 

ZnS, . . 


Alethnd of otc, 


Oziilifie to YjOj or rnrroRponilinj; oom- 
|H>uiiJ, with kuoMii anaiiHly (eireiifl) 
nf forrous ooiii|iound| and aiiiiiiata the 
nxctiM 

2 Fr0 + VaQ,=:Fft,O.f Vj.Oj 

\a-0. ‘ 


rraripitaio Zn an rerrii'yaiiidr*, dif^ONt widl 
waalii'il |ipl. with azcm of Kl <Liid auiaic 
acl'l; istiiiiata Ihs amonut of iodine 
Idiv rated. 

1 ’zii 
IS 


I 


Vnirlil in lu/pna 
of Siibetanon 
si L\uni. 1 

Bulatioiip 

logarithm. 

rrl2 

0*7002700 


1*4040124 

12*21 

1*0807167 

15*7!i5 

ri 1(74184 

10*3 

1 *2865573 

10*82 

1*034*2278 

IG’2248 

1*2101708 

fl*72 

0-8-J73003I 

7 *82 

irS7H2l78 

KTi 

0*0201233 

!i*12 

1) 0:>1I9048 

1(1*320 

1 "2l2b708 

11*7272 

J 0(101043 

13 *885 

1*1400792 

28*205 

1-3607081 

18*56 

1 **2(183430 

0*81 

0*9916000 

33*788 

1*628801111 

20*445 

1 3105872 

15*51 

1*100(1118 

47*8115 

1 0800181 

12*21 

1 *11887167 

2K422 

1*453(1547 

44*6304 

1*649089*2 


111-31 l-2(ir)7823 

22D132 r36ni)«ri8 

S3-S1 1-5261746 

22-66 1-3690782 

24-210 1-3841662 

43-1368 1-6848379 

21-69 1-8362596 

14-619 1-1649177 
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TADTiE LXXVn (3).‘-7(dmiiBtric Eatimatioiu. (OrKuiiu'.) 


Fiimiiilii of HnTisUiu*tt 
Ui ho rstiiimUfl, 


MetbiMl III KHtiiiialiuu, i‘U*. 


Wfiflflil in mginfi 
ot HuhiUnBo 
. I 0.010. 


Bulutioii. 


Oyonugpn find Us iIitivj.- 
tivos— 

(IN, . . . 

llliN, . 

NIl4('N, . . 

KUN. . 

NttUN. . . . 

Utt|r;N'i. I ijITA 
ll«(ONi,. “ . 

Airi^N. . . . 

TM N, 

i’NS', . . 

IM'NH, . 

Nil/JNB. . . 

NttCNS, 

k(;ns, . 

FofW'". . 

H4Ko(W., . . 

Nj4Ft'L;N\ { lOlLU, 
VelVNftiimA. 

(NMI4LVi-C,N,. I 811 , 0 . 
Fe 4 

FH’uN,,'". 

JljFfK’.N., . 

K,K0r„N«, . 

Fo,"(Ko(’.N«V", . 
K4C;uf’.N«, . . 

KjCiiroN., . 

HCN, 

NIIi('N, 

KCN, . . 

N*CN, . . 

I 2 H.X). 
HdCNje, : 

AgOK, . 

TIfSN, . . 

U»KBr.NB, . 

K4Kof;NB ^^HaO. 
lljKoOpNi. . 

K,Fe(;,N., . 

LFi'CuC'^N,.. 

K,(V»C\N^ 

I'N, . 

IICN, . . 

NII4OK, 

KUN, . . 

NaCN, 


: 


Al 

Kl 

ILFl 


K4F(;Jy,|+SHaO. 


fM 


lly prpoi|ntalioii wilh ^iher hdIiiIioii 

or sifiiilii |ireGi|iilaiit: I'oiupli'ln iiK^cipilA- 
. liiiii bf Mil' (3hiiii^'Mi iiiiluli*. 

I Fill till* Iht* sump Fantor^ nu* to 

I Im piii|ilDypil will II 111!' I'N IS till Ui'il with 

, jfi snlution 11111 into tin* lyaniilo I 

soliilioii 111 )iip^piiri* 111 .1 litllo Nil,OH, I 

I till liiial |Miiiit beiii^; iiidnatid h) u taint’ 
I opalpsu'iiOL. I 


lly rnnVBrsion of iho cyanoi'pn iiiln 
alkalnip cyunidis K('N any, and titration 

with 5 AgNO, till faint iuihidily hi'- 

romes peinianput, & r iiniil one just rvvoi 

Hte|» till' I'oiutiuii. 

2 KL’N+AgNUj--KAg(l\N)J KNUj. 


lly converting all ilio ryaiiogen into KPN 
and titrating against ioihne, 

KCN+Iy=KniON, 

00 IsiCN, 


Forrocyanidn in vary dilnto add solntlona 


2'60t 

2';01B 

4-4112 

6 filO 

4- 900 
11-2812 
12 1O4 

11-4 

llTiU 

5- 410 
5-0108 

7 (1172 

8 115 
9-72r» 

5 .snnr* 

5-4114.3 


1-2 1125 
V) 5007 

H tlilO 


7‘lbiih.1 

7 

7 1721 A 
lu osu;1 
\t 8libA 

0 200 


11 


5 ■211') 

5-4090 
'•-8221 
18-038 
9-MB 


-22-4621 

21-208 

-28-9 

-23-028 

7-20573 

14-0929:^ 

7-172i:i 

111-986.3 

l2-.1114d 

11 'OMli 


1 802 
1 -8524 
V'iOriH 
3-2505 
2-4515 
5 6156 

6- 302 

7- 2 

11-607 , 
1-6014S 
3'6232A 
21-214 


Liogailtlim. 


0-4156410 
0-4321S52 
0-6445567 
0-8141810 
0-0909980 
1*0504262 
1*1005084 
1-1538625 
1-36199-21 
0-7G41761 
0-7716408 
1) 5817954 
0-909288.-) 
0-9S788I16 
0-7245626 
I) 73-27894 
I 0382838 
1-0210626 
0 9274679 
0’h:i6.3274 
n b40;i0]3 
u-S'irmiHO 
1 0408527 
0 0941557 
0-9682961 
1-0149184 
0-71667 in 
0-7881052 
0-9455807 
1-1152110 
0-992 J-230 
1-3.114562 
1-40I53H4 
1-1598025 
1 -66311-221 
0-h576?81 
1-149001S 
0-8.156193 
1-0408527 
1-0932848 
1-0419184 
0-1146110 
0-1311052 
n-3435267 
0-6131510 
0-3309680 
0-74B3962 
0-7994784 
0-8578326 
1-0609621 
0-25561B2 
U‘5469413 
1-3266226 
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TABLE liXXVB (9) —omHiuitd. 


Fomiiilii of Substance 
to bi Mtuuated 


Oyunogpn and its denva 
tives— 

H4F0C11IT11 

(NlT4)4KBCeT!ir» AEfi 
RiFeUNf-4 )n 0 
Na4F(( 4N, \ lonp 
Fei (UCjNb),' 

HiF.tX 

kiFel.Ni, 

NogFeL gTi|| 

HCNS 

NUglNd, 

KGNS, 

NaQN^, 

AgCNS. 

CnCNS, 

Orguiio acide and thou 
coiirapoiidiug com 
pounda— 

EGOOH, 

Ei OUNH 4 
UCOUK, 

ncooNu n 0 
BCOOAff, 

OllgCUOIl, 

CHjCOONBg, 

(H/’OOK. 

Ull/ OONa+SDjO, 

|CU,( 00),Gi k HgO, 
{CU,COO;.Oii I-HJ3, 

(I H,<00).Pb+3HoO 

C.iigrooil 
c,n^i ooir, 

0411^1 OOH. 

C|H„( OOU 
OOH, 
CtHuCOOU 
Oglixfl OOH, . 
G^JligGOOH, 

0 „HaC 00 H, 

CiiHaODOIJ. 

OibH^COUH, 

CrtHarOOH, 

0 „T 1 . 000 H, 

oJl^OH, 

O^llpf'OOII, . 
ObH^'OOU, 
CiTrJuCOou,. . 
OgJl4,COOH,. 

(iOOlf)a, 

(000H)4 k 2H/). 



BIB convertel 1 y ICM 11 O 4 into fiiiiiyaniilBs 
2H4FoC,X.-h0^21!»1 
so O-KFctgN, \ 


Fiinoyaiiidis in pitBtnra cl H( I reait 
with K1 thus 

2K.l!oC N. t 2Kl=2K4FeLjN| f 1 b 
90 J Wf gNg ' 

TiiioLyanaUs tihitul mth KMuOg 
D-ilNS 


' By a< idimetnr niBtlioda 

B\ ooidimelric and alkaliinntric methodn 
distilUti in, igiiiti m, 01 iintipiUUon being . 
iioiiu.tiiiuui ULLCsoar}. I 


21 6172 
33 8176 
42 2788 
4S 4'i 
2s 6673 
21 214 
21 6164 
32 0104 
32 m 
29 0300 

0 6681 

0 98613 

1 2m \ 

1 UL083 

1 8626 

2 76ni 

2 0283 


4 0016 
0 308 
8 4158 
8 6074 

16 293S 
0 0032 

7 7091 
0 8174 

18 0122 

10 0964 

8 91182 

9 98)2 
18 9499 

7 4048 

8 8004 
10 208 

11 0096 

13 0112 

14 4126 

15 8144 

17 216 
20 0192 
22 8224 
26 0266 

27 0272 

28 4288 
7 2082 
6 6048 

10*0064 
28 2272 
88 8386 
4 6008 
6-8024 


Lo^ntbiB., 


1 8847094! 

1 ';2')6279 1 
I 3201226' 
1 0'^5293B 
1 4673878 
1 ).6b226 
1 j 27696 
1 6060979 
1 6179710 
1 17bll64 
1 9900247 
1 90 4960 
0 10)6441 
0 .097383 
0 1311372 
0 4420J53 
0 3071891 


I 0 0029089 
0 7998917 
0 9260964 
0 9318720 

II IS 16164 
0 7788^28 
0 HS70200 
0 119111906 
1 18)9233 

11 222')908 

I 0 944^872 
0 D902b08 
1 2776047 
0 Sb96133 
0 9147984 
1 0089407 
1 0648173 
1 1143174 
1 16S7464 
1 1990527 
1 2369328 
1 8014407 
1 86M3013 
1-4086741 
1 4)18011 
1 4687586 
0 8676266 
0*0)47408 
1 0002779 
1 4606678 
1-5298432 
0 6682897 
0*71196067 
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TABLE LXXYb (S).—-eonMinittl. 


FAirnula of mibitanro 
to bfl eittDiated. 


Hothmi of IhtLmatiDii, Btr. 


|Wei(Cht in DiBms, 


eu^ti 
ofSubfltanM 
si r.oin 

? Bolulion. 


Logarithm. 


Or^ganir acidi and thoii 
I Qnmanding eom- 

poiiniN— 

(CDONIfJ.»HjO, 
C 001 HJ 0 UNJT 4 H rf.r), 
irOONa),, 

COOHCOoNo hllA 
Oai»KOOOK I T^O, 
(GOr)H)jCOOKi.i IIjO,. 
rOOK(COOII), I 2 TLU. 
IJ.U, 
fL'HjO, . 

(OiK)t)„ { oo)ji<t» I m,ij 
DOir 


('"iiiionoxiiiVM 

uoH)(( fttmUj). 
CjiMinoK>.f 311,1) 
CjH/(X)ONi), \ 611 0 
lVl»(l'OOAi0j, . 

• 

CH,nH0001J, 

cwmrooH, 
iUl 01{(0i)0H)h 

(CIlOHMCOUJIjj, 
(NHj/yLO. . 

(KiOJilOiilji'l UjO, 
KIKAOt, 

Na,r,ILOBf 211,0, 
KIf.i(CJl 40 ,) + 4rij0, 

UJ[ 40 H(UOl 1 Jr, f HA 
(NHtiAHAiHA • 

. : 

I mw. 


(H»A . . - 
I.^HA+411^,. 


0(II,COi*NH4, . 
QAiCOUK \ HHA. 
OJl^OHUOUil, . . 

CLH 4 OHCOONH 4 ,. . 
(&HtOHCOOK),+IIA 
o,H4DHC()ON«+u,6, . 
o,ii4unix)Ofiio,. . 

GiHjOHOUOHiO+nA 

Si^yiic wd ud Nliry' 
UUffr— 

o,H 4 (on)Ooon, . . 

(LH 40 HC» 0 NJl 4 ,. . 

MoHOOOK), hBA. 


By •riillniPtno and ilkalimiitiii' mitiimlB, 
dutilJalniii, ifpiitiini in |iieniiilatiou ImuK 
BomctuiieH ueoesuij 


By Iminmatric medioda, 

ibiu;h4U]icooh. 


7*1 OS 

n 8617474 

6-2fi4B 

0-780218S 

0 705 

0 6d08808 

6 5037 

0-8181604 

9 7UjS 

0-0R74780 


8 8862166 

B 55515 

0-0122276 

7-3056 

0 8046b76 

8-9D06 

0-0B107S4 

6-5558 

0 0871072 

5-2010 

0-7161360 

5-9024 

0 77102M 

7-60hB 

0 8818102 

6-7556 1 

0 SilSSIO 

12-410 

1-0840866 

13 5114 1 

1-1307004 

16 6946 

1-2100808 

12 6710 

1-1028814 

6-8016 1 

0 7636478 

7-6032 

0-8800064 

9-0048 

0 0644741 

6-7024 

0 8262308 

7-5024 

0 8762002 

9*2088 

0-0842081 

11 707 

1 0700067 

9-4005 

0 0736665 

11 5082 

1-0610074 

14 1118 

1-U06747 

10-6195 

1-3200170 

6-4021 i 

0-0008246 

7 OUJft 1 

0 0163M34 

8-70«Ufi 

0-8300716 

7 5207.1 1 

0-8778660 

6-9700) I 

0-8482800 

lO-SlOMi 1 

1 0341014 

ll-00D2ft 

1-0768860 

0 4064A 

0 0784266 

15 2782 

1-1880800 

12-2048 

1 0866307 

14 9112 

1 1438640 

21 42J8 

1 3808006 

18-048 

1 1166490 

15-5112 

1 1906484 

18-6098 

1 2674017 

17 8100 

1 2608766 

80 154 

J 5681664 

87*0566 

1-6702768 

2-174S 

0-3878B86 

2-5862 

0 4124041 

8 0849A 

0-4802604 




TABLE LXXVn {3).—eMtinved. 




WsiahtinMgDis. 

. ' 

FormiiU of Snlwtance 
to be Bstiiiiated. 

Method uf Estimation, etc. 

of Subatance 
si c.cin. 

^ Solution. 

ID 

liogarithm. 

Salitiylio ncid and aalicy- 




fates— 




(aHgOHOOOK)3+lLO. 

C^HgOHCOONa+HA . 


aD84M 

2-mAi 

0-4892604 

0-4726272 

QillgOHCOOBiO. . . 


S0264 

07600051 

G,H40HC00Bi04-H,0, 
Oirbon diinlphide and 


6 ’8-iSBS 

0-8011240 

ihiooarl niintM^ 




SSsj, ; ! : : 

Alioorb in ninoholic potssli, neutralim or 

7-612 

0-6814088 

elijjfhtly ocidtilarc with acetic acid, ami all 
the will now 1x4 foniul as GjiH^OCSSH 

18-702 

1-271BBS1 

TTa^,. 

(OH,),C8,, . . . 

16-482 

1 1898271 

titrate with ioiline solution. 

13-8768 

1-1422893 

ligOg&USji w 

Fheuols, etc.— 


16-68 

17-661 

1-2221960 

1-2477624 

0|H,0H, . . . 

Precipitate phenols from eqaeonaor dilute 

1-66743 

07051983 


alcoholic Milntinns by excess of broTuiiie 

2-20813 

0-8430473 

CiHfONa. . . . 

C^ILCILOH,. . 

(totul quantity known), anil estimate sxeesi 

1-68483 

0-2866435 

of Ur hy iddoiiiotric metlioilH. 

1-80103 

0 2655298 

• • • 

BrrzIsiCgFIsOH, etc. 

260183 

0 3982641 

! : 

1- 88413 

2- 06773 

0-283-1309 

0-8154944 


TABLE LXXVb (4).— Organic SubstanccB containing Nitrogen. 


Method of Estimation, Convert tite nitrogen into ammonia and titrate against ~ acid. 

Many of the mouonitrogejious hoses con he estimated also hy direct titration against 
acid: with such hoses the factors given are applicable to either method. 


Formula of Subatance 
to be eatiinated, 

Weight in mpiiB. 
of Substance 
si cnl^ 

Solution. 

10 

Logarithm. 

Formula of SulHStanDS 
to be estimated. 

Weight in mgins, 
of Substance 
si cm’. 

^ Solution. 

10 

Logarithm. 

Boim ROsIIta+r- 
NCH. 

8-108 

0-4924810 

Bases NGiiH2N<t'3— 

Ncife ; : 

16-8272 

1-2994488 

NC,H„. . . 

4 .5096 

0-6641880 

21-8288 

1-8286864 

5&”-- • • 

5-9112 

0-7716767 

Nc„n,\ . . 

227:t04 

1 3668070 

NC,H,„ . 

7-3128 

0-86408S7 

NU«H„ . . 

24-132 

1-8826638 

NCgHia, 

87144 

0-9402376 

NC„H„, . . 

26-0362 

1-4808202 

NOgH^. . . 

10-116 

1-0050088 

NCwHa, . 

297884 

1-4738182 


11-6176 

1-0813622 

Np„H,„ . , 

86-8448 

1-6488266 


12-D192 

14-3208 

1-1112856 

1-1660672 

Bium m-.H].,.,— 
NC,n„. . . 

4-808 

0-6842767 

157-224 

1-1066188 

NC,n„. . , 

57096 

0-7666067 

.®0iaHsi|6 ■ 

16-5256 

1-2677722 

NO.U„. . . 

7-1112 

0-8616426 
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TABLK LXXVr (4).— eonft'mMi. 



Woiglit inminnii. 


Fiirmula of SulMtanoc 
to Im) oitiiiiatad. 

Ilf SuImUiicq 
“ 1 om*. 

N 

Logaritlim. 


Solution. 


Haiwi 



. . 

2*6128 

0-9300724 


9*9144 

0-9962061 

- . 

11 316 

1-05369311 

N(\Hn, . . 

. . 

127178 

ri044l>62 

141102 

1-1408100 

. . 

Bawh NC„1((, • - 

16-5208 

1*1009141 

Niyi. 

Nr’,11,.. . . 

4-1064 

0-6134613 

6-608 

0*7409989 

Nr;,!!,.. 

A'9000 

1)-6.194529 

Niyiu, . . 

11-1114 

l-0456)>60 

Nt’.llj,, . . 

12-.M8 

1*09741156 

. . 

Rdscd NCnllM.l - 

16-3192 

1-1862304 

Nl’,ll„ 

6-70R0 

0-B265B31 

N(J,n,.. , . 

8-1090 

0*9089994 

NIJ,1I. 

9-6112 

0-9782358 

. . 

10-9128 

1-(I879;:62 

Nl!,ll,„ . . 

12'RMl 

1*0904132 

NI’,II,„ . . 

18-7160 

1 •1372276 

NO„llrt. . . 

BllSl-d NrlnlTla-I— 

16-1170 

1*1794828 

Nt’,II„. . . 

7-9080 

0*8980607 

.. 

0-3006 

0-0680310 

10 7112 

1 *0296381 

NC,1I„, . . 

121128 

1*083*2445 

N(-,ll„ . . 

18'5144 

1-1.107966 

Nr'i,Hiii • 

14-9160 

1-1736524 

NtJ„ll,t, . . 

16-3170 

1-2126.568 

KO„H,„ , 

17-7102 

] -248(411 

NUijlla, 

10-1208 

1-2816059 

»o„h,b, ■ ■ 

BaHfsNt:,Ha,-7- 

20-6224 

1-21222.2 

NC,H,,. . . 

lOTiOOe 

1-021.5862 

Niyi. 

11-0112 

1-0769655 

NC.H„. . . 

NUjfIti], 

13-3128 

1-12420»( 

14-7144 

1-1077420 

NC„H,., . . , 

NClgll)-, . 1 

NC„1I,„ . . 1 

lU-1100 

1 2072.173 

17'6170 

1-2434746 

18-0102 

1 ■2760028 

. . 

Bmpi N0„H»...- 

20-8206 

1*3079406 

Ncyi,.. . . 

8-9064 

0*94070*22 

Nc,n. 

10-3080 

1*0121744 

Nc;.!!;,. . . 1 

> 11-7096 

1-0685421 

Ni/,n,,. 

NO„lf,„ . . 

13-1112 

1*1176424 

14-5128 

1*1617512 

NO„Htt, . . 

15'0144 

1*2017908 

N('„H,„ . . 

17-3160 

1*2364476 

NC«T1„, . . 

187170 

1*272*2501 


20-1102 

1*3036107 

N0„ll,l; . . 

lUaea NtinHiN-i]— 

22-0224 

1*3002601 

. 

Il'SORO 

1 ■060.5989 

NQ,U„. . . 

12-0090 

1-1I0B126 


Formala of fliihitniin^ 
to bn Bstimatiiil. 


IT— 


Baqra NrnHon u-- 
NC,oli., 

Bl: 

NfJI.., 

IbiMrn NGnILn 

TSl'„1Iu, 

Nf-nll,,. 

NC„It,„ 

Btsi‘l MI 'iillgii 

S* 

W: 

Hases K(';Ug. 
NOmHu, 

Nl5„llu, 

N('„IU , 

NCnFT^ii- 

Nr„ii„ 

NO„H„ 

NDitII,!, 

Riisf^ XUnllji 

N*'nil Ml 

KO„Il„, 
KOgjH.-, 

Bum NC'flHj,- 

NO ihIImi 
IJaM-M KUnHiii- 
Nf'ijiiu, 

Nr»n„, 

Nf’siHn. 

Based 

sa 


m— 


M— 


Wpi;;lit in niKUifl 
ol SniuitAiioo 

K-I Clll^. 

^ RolutiuD. 
10 


11-3132 

I ] .07323 

17-llli 
IS riioo 
, 10-O17C 

127080 
1.0-6112 
10-0128 
1S‘314L 
10-7160 
. 21-1170 

I 107112 

IS-llliS 

ii)‘.';ii4 

20‘0lliU 
2-2-31 ;ii 

22- 7102 

17-0112 

I0-312K 

307144 

23- 1160 
33-6170 

17 7006 
10-1112 
2i)-rir2H 

21- 01 U 

23-3160 

, 247376 

^ 21712H 

23- 1144 
21-6160 
26-0176 
28-7208 

I 21-6112 

22- 0128 

24- 3144 
267160 
2R'5102 

^ 227112 

26-6144 
26-0100 
28-3176 

^ 25-3128 

26-7144 

25- 1160 

30-6176 




n6ri6?61 
ri BS‘.2ri3ti 
1 -J3M017 
l!!075n‘J 
I ■2992870 

I 

11U4077‘J 
1-100S464 
1 2292166 
J -2027ll2d 
l-2!i4bl8<l 
I-32 (0446 

1-2280078 
1-2679855 
1 -200:1553 
1-3204786 
1‘34M475 
1-3761001 

1-2631240 
1-2868462 
1-318-2734 
] -3447060 
1-3713030 

1-2472088 
l-881287n 
1-3120-250 
1-341)7237 
1-3676510 
1-3980064 

1-8367158 
1-3639826 
1-3891406 
1-4186047 
1'4681906 

1-3386646 

1-3000783 

1-8868636 

1*4102034 

1-4661878 

1-858240] 

1-4067854 

1-4300105 

1-4520664 

1-4033102 

1-4267461 

1-1480686 

1-4700810 
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TABLE LXXVn 


Fermula of SuMtance 
to be BBlimattHl. 

JWuirlitiDniipna. 
ol Sabatance 
■^1 Bin*. 

Hf 

- Solutioiii 

10 

Logftiithm. 

Formula of Hnbiitaiice 
to be cbtimafeeil. 

Weight in mguiB, 
of SaUtaiiro 
«1 cm* 

^ Solution. 

10 

Loguitlm. 

Subitmiroa with 1 

atom of nitrogen in each 

1 Rnb'ttaucei with 2 ntomp of nilMjren in eeeh 

uioIm-uw- 

KO„n,.Oj, 

" 

‘i6-717S 


1-4207074 

moleonle— 

10*4104 

1-0174674 

i|0{, 


Si7'620S 


1-4306810 

NJVlidO. . . 

14-71-28 

1-1167968 


. . 

28-5192 


1-4661S73 

15-4136 

1-1879041 

N^,IL0,, 

. 

28 Dm 


1-4612318 

N»(\II«Oh SHiO. 

18-1160 

17680628 



^ 92<ia 


1*4759732 

. . 

2Nj'Vli|l>j4SITX), 

10'21J(t 

1-2098796 


. 

81-ms 


1-4030607 

l>1‘4fi50 

1-2663084 



80*3208 


1'4817400 

. . 

10 7128 

1-J28038S 



31-7021 


1-6018661 


17-7160 

] -2188657 

NUg^HpUii 


88'517(1 
.‘IS *0208 


1-6-362720 

1-6301860 

1 4T!.30 

19*7192 

19-7144 

1-2948803 

1-2947630 


. 

80 22(11 


1 -6690263 

23 3176 

1-3676839 



30 0310 


1-0012340 


20*1152 

I-SD9DB80 

NC^jja^CKi, 

, , 

41*3221 


1-0101866 

NuIVL'V 

25-1-200 

1-4061765 


. 

16 3272 


1-0858301 

Sjyij),. 

24-8216 

1-39182!)8 



44-3272 


1 -6408801 

36-4-248 

1-4618972 


i , 

es'74<4 


1-8873408 

Snlistannep Mith 3 atoinn of uiliogm in each 

. . 

nnliitaiin^k vitli 3 ■ 

ei'7100 18111727 

(oini of iiiirAgivn in eaLb 

mulerulo— 

NiOjilj, t 

N,C,H», . 

1 P720 

0-2948069 

mKlffiilr— 

2-2050 


0-3435‘2»B 

2-30 JR 
2-1302 

0-3626332 

0-367-2474 

5W 


2-8084 


0-8620346 

NjCiHi 

-2 7720 

0-4427982 


2 0084 


0-4038554 

.-i-JDlB 

0-4920336 



3-0072 


0-4781023 

ITAH,. . . 

3 1720 

0-5018332 



3 4050 


0 5821930 

n,(-,h; . 

3*2392 

0*5104878 



8*6078 


0-3671702 

NAll^ . . 

8'.t0Gi 

0-6196664 

2^ M*®* 


S-T080 


0-5601397 

N,C,1I,„ . 

3-37.18 

1) ;i280980 



4*31)80 


0-0342757 


V4408 

0 *530O«'94 

Jo* ijjiai 

■ a 

4*4068 



N,r,»i.. 1 

S'7004 

0-568D528 


■ ■ 



0-601)73371 


3-97-20 

0-5990092 

s*«*&^* 

■ • 

O'lOOO 


0-7063<)a9 

N.'VI„ . 1 

4-0392 

0-0062854 


■ ■ 

S'1072 




4*1084 

0-6184613 


■ a 

6'6088 


clicJiiM 

V,( IJ„ 

4-1392 

0-6473047 


■ ■ 

0'70D8 

10-7509057 

. . 

4-5064 

0-6636297 


■ « 

6-8101 



NjC,II,„ 

4-5730 

0-6602688 

Nar^Hjo, 

i 

6'IONO 


0 78380001 

N,t;HT, * . 

4-8392 

0-0847786 





0 8.1311706 


4-9004 

0-6907680 



7-2120 




6-0406 

0'70249»6 

fell'"’ 


7-7112 


0 8871220 

HA»" * 

6-2392 

07192650 

• ■ 

7 0128 


0 8081802 

K,U,II„ . 

6-8064 

0*7248000 

U^tto 

• • 



i)'b02l953 


6-8786 

0 7802668 


8-lOOC 


0-0080091 

6-4408 

0 7860628 

JJJLwP®4i 


8 ano 


0 8351947 

NAIU . 

• 1 

5-5080 

0-7400989 

life 


9 20^R 


0-90120tl) 

5-6312 

0-7612178 


10'OI.VJ 


1 -ooooson 

67064 

07666022 



10 0101 


1-0004514 

M" ' 

67786 

0-7614467 


• 

10 7160 


1-0.300327 

6‘8408 

07664738 


* ■ 

10-0104 


1-0257318 

6-9060 

0-7714406 


« V 

ivor.6 


1-0119298 


5-9758 

0-7768624 



11*5128 


1-0611810 

ip'liii 

0-1000 

07806126 

S’^’5*** 


12-81.06 


1 1070712 

0-6780 

0-6176033 

5S& 

p ■ 

13-5192 


1-1300510 


97112 

07901202 

i • 

16 0120 


1-1704380 

. 

11-8706 

17500202 


e • 

1811211 


1-2570850 


477B0i 

0-0787975 

• • 

24-6160 


1-3894498 

HgOfUfOff • 

6‘680S 

07812178 



































TABLE TjXXVb (4).—^ronMnt^d. 


Formula of Sabituce 
to be Bstiiiiited. 


WdIi 


DiffhtiDmgini. 
of SubitiniM 
si cm". 

Iff 

^ Bolution. 
10 



SttUtODoea with 8 alomB of iiiirtigen m eacb 
moleoulB— 

Sal 

S&K 

lubatAiirri ft 
nioloculc- 

N4CH4.. 

Nil'll* ■ 

N,CI1h. . 

KAU... 

N 4 f\Il„ 

s#!-* 

S4I jHjOl 

S'?*!'* 

ws* 

HiSit 

N40,H„ 

SSn;: 

5®- 

NAHbO. 

N4CA0P. 

Tsr^^ 

N4( 


Formula of flubstanoe 
to be ftiUmabed. 


jWBiglit in mgnia, 
of Subotanoe 
ml om*. 

Solution. 


liOgaiitbni. 



6-2402A 

0-7] 88684 

f 1 

7-10S8S 

0-85161711 


7-67304 

0-5782717 


B-BIUi 

0-8841871 


10-241 Bd 

1 -0103781 


0-J 76-26 10*8026600 

itb J nloma ot nitrogen in eanb I 

a ■ 

1-7541 

11-2441286 


1-H04R 

0-2664211 


1-8552 

0 2(18 ion; 

1 

0-J.'i00-»l7 

. 2 -inw 

0 32.1-2108 

, 

2-1.162 

0-4381B70 


2-4046 

0-3B107B0 


2 4662 

0-3600860 


2-76.12 

It-4401fi31 

-2 8500 1 

II 4.'>67fi82 

2-0064 

ll-■le83rlfil 

.-'•00 In 

U-4778166 

1 8-1056 

0-462l46fi 

8-1560 

0 490137U 

, 3-2064 

U‘C06D177 


3-8682 

0-S267161 


8 Infill 

0-5821936 


3-4660 

0-.'i6557S7 


3‘6004 

U-544H615 


3-nu72 

0-5571702 


3-8676 

0 563196-2 


3-6662 

0-36-29111 


37066 

0 6688585 


8 7660 

0 6747266 


3-0064 

0 680:)144 


37662 

0-5071084 


i 0066 

11-0026676 


4-0600 

(17060979 


4 1064 

07131618 


4-1608 

07187691 


4-3056 

0 6340837 


4-3660 

0 6890879 


4 4004 

0-6440839 

4-6072 ' 

0-0500005 


0 6685074 


4 6050 

07622812 

« 

4-6660 

07880180 


4-7064 

0-0720868 


4 7668 

07773149 


4-0080 

0-6909046 


8-4300 

0 6363941 


8-6066 

0-6447624 


8-6660 

II 6S09618 


1 S-B046 

0-6B0SB18 


41048 

0-0182820 

• • 

1 4 8688 

0-8891070 


SnlMtaiicfa witb 4 
molpciilo^ 

W\n% 

KlBi 
SHft 

S4I i]jul^ai 
N 4 I 9liin*^4t 

>4* itfn40j, 

Siilwtaiiiis with Ti 
earh molLL.u]e~ 

wii!?, 

N,« ,ll„ 

N.'MI,, 

l& 

N,' .11 ,v 

Ni|( pilif, 

i ti 

N.r,M.o, 

N,( 11 , 11 . 
h,l II 4 ,. 

N,< ll«,. 

N,C,tJ„ 

N/yi* 

NJMI» 

N.C 4 II., 

Np'-pHp. 

N,C,II„ 

M. C'.llii. 

NpC’^lC 

NtOhU i/).! 

N, Oull-U., 

SS!± 


atoma of nitrogen in eacb 


nr 


4-2084 

4- 6056 
1 0056 
1 8660 
6-8660 
4 H660 
6-2660 
6-8064 
6-20d4 
6-6668 
6 1072 

5- 8048 
more atoma 


0 6230100 
0-6587626 
O- 6 UO 1 I 82 I 
0 68&1818 
0 7288400 
0-6862787 
0-7206564 
0-72480(10 
0-7166875 
0-7525708 
0-7658421 
0-7246690 
of mtiugen in 


1- 08480 

2 - 02612 
2 22480 
2-26512 
2 J0544 
2-50512 
2-701B0 

2- 78544 
2*62676 
8-06570 

3- 22512 
3-34608 
8-60614 
8-62640 
3-00672 
8-08644 
2-78480 
S’024ft0 
1-6712 
1-7046 
1-8376 
1-V046 

1- 0S84 

2- 1048 
2-2712 

2- 6048 
I 2-6712 

2 7384 
8-2066 

3 4066 
8 5JR4 
3 0728 

3- 0688 
6-6560 

6- 8316 
8 23846 

4- 41786 
8-76602 
8 60015 

7- 9604it 


0-2077168 
0-8064508 
0-3472810 
0-3560912 
0 86276SB 
0-38S8286 
0-4821852 
0*4448038 
0-4511858 
0-4Rli63A2 
0-5085469 
0-5245868 
0-5447426 
i 0 5684767 
0 501812J 
0-6004763 
0 4447840 
0-4806867 
0-2230284 
0-2816784 
0-2642610 
0-2788494 
0-2874434 
0-8282108 
0 8662564 
0-8B87781 
0-4267004 
0-4874960 
0-606BD98 
0-6447624 
D-64B6060 
0-6648878 
0-6080686 
0-7625094 
0-6016185 
0-6108426 
0-6462126 
0-6768711 
0-5646016 
0-9020266 












LXXVb (5).^Nnct litntion of AddB and Aoldic BubataiMM ivith Tariinii Indinton. 


BnbatinM. 


Fomnla 


Meblijl Oraii^ PhvDolphtlulBin. PoiitiBr^H Bloe, 


Factor. Logankhm. Factor. Logarithm, Factor. Logvithm. 


fiulj»huriL' acid, . 

Thio^iilphuiic ,, 

SulplmrooB ,, 

Phnaphorio ,, 

Arwnio 

Chromic „ 

fonnic „ 

Aeetir ,, 

ProiiiuDic ,1 

Botjno 

Valanc i, 

Caproio 

GI700II1C I, 

PjniriQ ,, 

IiMtir ,, 

Levulic 

Btuizom ,, 

Brombpniiiir (n. m A p.) ai'id, 
Kitrobeuzuic (0 111 A p.) „ 
OzybcDioic (0.) ,1 

Ozyhonzou* (ni. A p.) ,, 

PiotocatothuiD acid, . 
Vaoillic „ 

OvAlic „ (aiihyclr.), 

Oxalic ,, (oryat), 

MalimiV M 

Suoriua ,, 

SehaciL ,, 

Miilnc ,, 

Fumaric „ 

Tartanc 

Mfcooic „ (anhydr.), 

Meconic ,, (ciybl.), 

Fhthallir* p 

'rricaiballylio ,j 

Citnc „(Aiihydr.;, 

Ciliio II (riryctO, 

RHliiic II 

Trichloracftic „ 

Dibromanrciuic „ 

Iso Bthiomo n 

Bnlphaiiilic 1, 

Motby]-phosphoric acid, 

riimcthvl-pLofljilioric „ 
ICthyl-phOTplioiiQ ,, 
DiuUiu phQsnhorio ,1 
l*ropyl-pnospnnrio „ 
Isoamyl-phosphoric ,, 
Di-iMniiiyl-pbosphorie , 
OacmiyliB ,, 

Phcnoii. 

Picric acid, .... 
Ohloial hydrate, . 

Olilnral alroholalL, 

Brumal,. 


(anhydr.), 

(crybL.), 


(Aiihydr.;, 

(rjryat.), 


flgS04 

I 

IIjAsO. 

H,CiO, 

cn,Oj 

Wj 

%K; 

c,riA 

an/). 

0 , 11 , 11111 , 

(’,11,1), 

W, 

OiiijO, 

c,u, 0 , 

0,11,0, 

0,UA 

OAO. 

(ItglUO, 

0 , 1140 , 

'fe: 

011,0, 


4-B088 0-6B2B174 
6 7068 0 7888927 

8 - 2078 ODl 12102 

9- 8024 0-9012924 
11-2024 1-182-2817 
11M18 1-0723087 

IMi iinthin. 


8-8092'0-9440400 

I 

11-806111-0648976 


19-8048'1-1400801 


5-8016 0 7035478 
5-H016 0*7825478 

I 

10 0016 1-0000694 
127040 1 1089405 


Ml 

cXBr,0, 

&H.E10, 


o,fijNao. 

un,po. 

C,ll,PO« 

0,H,PO, 

C4iiiiro4 

rW 

0]i,Tfi4|P04 

w 

I U4H7C1,0, 
> G,llKijO 


11*1016 
lQ*ja58 
18'797H 
12’610B 
17*3156 
11 **2010 
12*6056 
12*6066 
15*4US8 
14*0672 
16*6104 
*28*6184 I 
X 


1 *0569656 
1*2131404 
113DB0.)6 
1*1007426 
1*2384376 
1*0103731 
1*1005685 
1*1000635 
1-1877669 
1*1463518 
1*2256780 
1*3769126 


22*9144 1*8001085 


4*6016 

6- 0032 

7- 4048 
8*8064 

10-2080 

11*6096 

7*6012 

8- 80)2 
D*D04B 

iroubi 
12-2018 
20 1000 
16 /080 
13*8046 

15 8048 
15*4048 

16 SOfii 
4*6006 
6-3024 
6*2016 
5 90J4 

10*1072 

5-8016 

5-8016 

7*6021 

10-0016 

12-7040 

8*3024 

5 *8668 
0'402li 
7’OOJd 
5*7008 

16*3 )5S 
13 7976 
12 6108 
17-3156 
5*0030 
12 6050 

6 3028 
16-1088 

7 0080 
8*1062 

93*8184 

18*8066 

y 

82-9144 

r 


0'68S9174 

0 76631127 
0 6191852 
0-69030.'! 
0*8519117 
0771-9787 

0-6620089 
077B982H 
0 8696138 
0 9117984 
1*0089407 
1 0848174 
0 8809984 
0-9448406 ' 
0-0544711 I 
1 0616078 
1-0865907 , 
1-8091951 ' 
1 222924., 

1 1100.!l 1 
1 14009011 
1 117(561 
1 2251747' 
0-059280/ I 
07005000, 

0-7101 170 I 

0 7710280 I 

1-0040-100 

0-'/09.'’,478 

0-7086478 

0*8752002 I 

1 0000601' 

1 1089405 

0*0192037 

0708.5499 

0*9008240 

0*8468684 

0-7559358 

1*2191404 

1*1998036 

1*1007426 

l'!1884376 

0 7483431 

1-1006036 

0 7985U5 

1*1977088 

0*8468218 

0*0245480 

1-3789120 

1*1400553 

1*8001065 


4*0010 

6 0092 
7*4019 
8 8004 

1 () *208(1 
11 *(>((110 
7'(»(i82 
8 9032 
0 0048 

11- 0004 

12- -2D4B 
20 1000 
16-70sn 

13- 8018 
8*9024 

7 7024 

8 4032 

4 5009 
6-9024 

5 2016 

6 0024 
10 1072 

I 

7 6021 
0-6677.1 

8 460^ 
8-8024 


0-6929174 
07603927 
0*6131802 
0 0903084 
0 8613817 
0 77127B7 

0-8B3B089 
0 7798828 
0 8095138 
0-9447981 
1’0089407 
1-0648174 
0*8809904 
0 9440400 
, 0-9611711 
1*0640970 
1*0865.307 
1*3081901 
1 2229216 
1*140030] 
0 9390001 
0-8806201 
0 9244447 
0 95.32897 
0 7995000 
07161370 
0 7710290 
11-0046809 


0 8762002 
0-8290781 
0-9278492 
0*9182087 


I 0*7669368 


1*1007486 
'1 •2884970 


9-4048 
22 9114 
16-5874 
19 8406 
88-0888 


0 9788406 
1-8601066 
11*2164072 
11*8004002 
11*4486998 
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TABLE LXXYb (6),—eonMnwA 


SnbiLanoB. 


ndiinthin. 

Phonolphthalcin. 

roimBT'a Blnei, 


Formula. 







Name. 

Factor. 

Logarithm. 

Factor, 

Logariihm. 

Factoi. 

Logarithm, 

Saliotl aldehydBi . 

YaniJlin. 


X 

X 


12-2018 

16*2081 

1-0886807 

MB20264 

12-2048 

16-2084 

1-0886807 

1-1820264 

1 Fi]iprona1, 

C.1IA 

X 


15'004S 

l']702UO;i 

16-0048 

1-1762303 

; Aoetylacetoni*, 

OjHA 

oJltl'IO 

1 


7 


10'0004 

J-0002779 

Monarhlorarptoiie, 

X 


D-2490 

0‘9660NB 

9 2490 

0'9060948 

MonDbromooetoplicnDD e. 

CiHfUrO 

X 


19-9016 

1-2968880 

19-901G 

1'2988880 


X Not •iipliiialtU. t Not Tuy niiabla. 


LXXVb (6).— Diiect litntioii of Baaic SnbBtancei with vaiioiu Indicaton. 


filibi Lance. 
Name. 


^J|■lilyJa1lli1l^ . 
DiiiiHlijlamiuo, 

KiliyUiuiiu*, 

TmiieUiylaiiiinf, 

J’ropylamiiH', . 

Dirtliyliuiiine, . 

Datylauniic (ummiil), 

II (i''*^)i 

TotrametliylBniiiioiiiuui hyihate, 

I, 

l^nrlinp, .... 
Amyliiinim, 

Aniline. 

TrietbylaiiiiiiL', , 

Dii^ropyliiniiiK!,. 

OiUiotoluidjuOi. 

PaiatoluiiliUB, . 

Dimethylauiliur, 
TotraotnyUiniiiQiiinm liydrnte, 

I. (oryatj, 

UuiiioliuD,. 

Triproiiylamine, 
a-Napliih ylamino, 
il-Nepliiliylainiiie, 

Dianiylaiuiiie, . 
EthyiBiiiMliaiuine, 

Ethyl Dll BtiianimB, 
Dietliyluueiliainine, 
DiotliylpuiMliamiiiB, 
0-riionvleiiBdiaiiiiuD, 
VhBnyluydrazinBj 


Fonnula. 


NHyCif, 

NH^U5 

K(CH0j 

nh(5,h,^. 

NH9C4I1,. 

NILC4U1, 

N(Cll3)4011 

NHAIlii 

KU/',I1, 

K(0,n,), 

NHCQiIl,). 

(' Nil. 

' I'll, 

n II ^ 0 ) Nlfj 
C.H4<(2) (3,j 

N(CU,),11,H, 
N(n,ii,)«oii 
N((’,H,),01111,0 
NO^II, 

NHiO„lI, 

NI1(C.H,.). 

(Ntf,)AH4 

(NILUIJ^J, 

a 


BolvDni. 

Indicaton. 

Factor. 

Logarilhin. 

Waloi 

7 

S'lOBO 

0-4824810 

II 

ct 


4C0ii6 

0-8541880 

II 

M 

II 

•9| 


6-8II2 

0 7718767 

Alooliiil (ilil) 


1 

7-3128 

0-8840887 

WalBF 

.5 0 

e 

. 



11 


9-ni4 

0-8507281 


S 

lU'OlBO 

1-03808.16 


Malliy] 


7-8080 

0-6880867 

" 

«i.iii|o(0.| 



11. ft rii. 

h'7l41 

0-9402376 

AlroboUiliL) 

0. 

8-8088 

0-8688310 

W'atM 

II 

iLftriu ] 
11. ft rii., i 

10-1100 

1-0060088 

Alro1inl(iLi1.) 

0. 


-10-7112 

1-0298181 

WatBr 

u 




Alr.ihril(ili].) 

0. 

121128 

1-0832146 

AValer 

II, k Ph. 

14-7206 

1-1678314 


11. ft I’b. 

16':i22i 

1-21811781 

Aliobnl (ilil.) 

0. 

12‘OOM0 

1-1108128 

W^atei 

IL ft PL. 

14 3-08 

1 -1668673 

Alcohol (dll.) 

0. 

11-3112 

11-1666781 


li. A rii. 

16-7224 

11-1866188 

11 

IMi. 

8-0144 

1 0-7781823 

!• 

0. 

3'0072 

0-4781828 

II 

Ph. 

8'6160 

1 0-8361067 

II 

0. 

4-3080 

0-0342767 

II 

II 

ir. 11 

11. ij 

1 

lU-8144 

1-0340024 






















LXXVb (7) ^Estiination of some Isolated AlkaloMa 

TJie alkiilDiil IS treatod \uth i kno^n somewhat in exrabs of wliat it icqairea 

to fnnn n nt^utial salt-*of ]{/50 ncid , ILSO. is heiit , and then the excess of lunl ib found 
hj luiatiiu; uiik N'50 solution of NiOH or KOH. 

TliP indicatois aie uieutiuned in the older of the reliability and shaipuehs of 

then induaiuiii^ 


Keforpiico numliers to iiidiiators— 


1 Aikuimixi, Cj 

2 Acolithimii 

3 Coclimeal 

4. (^ongoied, C 11 .Nfl«0,N\ 

6 E0«yJ oriin;(f, C “ 


6 )liPinato\yline, + 

Must alkaloids lieli i\p liko inniuul radielrs. 


7 lodeonne, CgQllJkJfKg 
b Ijitmns 
D Methyl oiaiv, 
lU. rhoiiolphthaleiii, 

11 Uranine, C^qUjqO Xa^ 


Alkaloid 

Numi 


Acoiutiiie, 

Atiopiue, 

Ihuiiiir, 

III urine (myst}, 
('ocaiiiG, 

Codeine, 

Cud OHIO (crybt), 
('online, 

Tin* tiiio, 

Minjihiiio, 

Murplime (orybL), 
14nif otine, 
Nirotino, 
Papavonne, . 
Pellet] orino, , 
Quinine, 

0 U 1 IJI 11 O (ciysl), 
Hpuuinp, 
Slryihiiino, . 
Tlieliainp, 
Veratnoe, 


roimuii 




ri 


NtJcjll •)< 


.\A,H ,<'s 


Nf',sH.,0 


NXyiTi,'! 
NtVii 

NC JI ,1), 
N.CJ«h 
NC J ,0, 

ir,c^,n «) 
NO,ji;,o 

I ncAAi 


IndiiBtor^, 


I lulu 

1 iiu' 

N "ill 


Lo^iiitbm 


2. 3, 7, 6 

8, n. 3, 7, 3, 6, 9, 0 

3.2.6 

3. 2, 6 

8, 11. b, 3 
7,8,2,11,6,3 
7,8,2, 11,6,3 
7, 3, 2, b, 5, 9,11, 6, 4 
7, 3, b, 2, 5, 9, II 0. 
3,8 
J, 8 
B 

8,11, 3. 

8 

3, 11, S 

2 , 6 , 11 , 8 , 

2, 6, 11. b 
6, 2.10, 11, 1. 

2.6 

7, .3, II, 8. 

8, 7, 6, 3 


12 94''0 
>78118 
7 8b37b 
<» 1270-1 
6 06116 
.3 9S116 
1)31148 

2 313 >2 
1016‘>0l) 

,3 70.381 
6 0611b 
.'i 2644s 

3 24,3sl 
6 7S41(j 

2 8 >320 

3 0S.'72 
3 63 120 
1 1S416 
6 68612 
6 22416 

13 74928 


I 1122027 
0 7622613 
0 8963436 
0 96974 <9 
0 7827706 
0-7770032 
0 8021961 
0 4034332 
1 0072356 
0 7.361673 
0 7827706 
0 9172156 
06110694 
0 6311960 
0 4.307116 
04880.341 
0 6590923 
065L6R11 
0 8251092 
0 7940808 
0-1.382799 
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a* 2 s 
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SB ^ S»/ I - g 
S ^i» e S M S u s 

<Q < vjflw — 


Ml 

Q —'-Sf 

™“®^5 

asa’a^a* 

oo->®-' 


a ? 
-a ‘•I II 
a III ;oo 

H^ssaa 

^uuaoo 


gg 

«« 43 u w (I 

■ a iO 

S 2 -g 3*1 

if li* 

op »- p fc, 

‘Si Q^n 


J* S'S 

I ^ a 

j t" 

sS = 

t 

£ ‘ 31 hi 

II 'll II "S J; 

*• 

Hi =- -^ii'=-T 


I«' 21 ? 


o =r a 

-£sa" 5 ,S.»J 

- ■ V 3 i 

• rt 


B ^ ^ III 

S -50 ' 

gV? “■* 1 ’^ 
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S llsf S'* 

|w"r= 

a ’ S 

>o-.-<'o-<aH 


a 's 
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^ si . 
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e » 
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{ 


s ®?il 
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a am*a 
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TABliE LXXVc. — of Bubstanoea to bo taken so that oach Oentlgrainiiie of 
Pirapltate a 1% of Bubatanoe to be eatimated. 

By means of this lible all calculations in connection with graTimetric estimaiione are 
dispensed with, eji — 

(1) In an analysis of artificial manure the phosphates present are Lo Ims precipitated 

with magnesia mixture and weighed as MgiP^O^; if we want to know the percentage of P 
in the uiigiiial manure, the table shows tnat we must take 0'27fiG gim. of the original 
sample for analysis, and then each O'Ol grm- corresponds to I per cent, of 1\ 

(2) To find the |)«rcoutage of Ag in a silver coin by dissolving the coin in nitric acid, 
precipitating the ulver ns A^l, wasliing, drying, anil weighing. 

The table shows that we should take 0*7527 grm. of the coin, then eurli oenligramme 
of Ag()l obtained == 1 jier cent of Ag m the com: thus, if the woiglil of AgCl obtained 
omounth to 0 0249 grm., the percentage of Ag in the com would bo 02 10. 

The judicious use of tliifc. table wifi save busy analysts and aasayoTS a vast deal of time 
and trouble, os the balance gives the peicentages required. 


Foimills of 
Piiii|iitsl<* as 
weighed. 

Forniulii or Hubslance 
the Pcieriitage 
uf shiih IS 

n quireiL 

Weight 

.Simple 
to lie 
taken. 

Formula of 
Preii|iilRtr ae 
weighed. 

Foiiiiuln of giilisl 411(1 
(hi Pi M magi' 

III huh 1*1 
ui|umil 

eight 

of 

Simple 
11 W 

1 ikeii 

Almiiimaiii— 



Ai>ienic— 



AljOj, « 

Al 

n-r>30'i 

AHA 

A'yjOr 

0 0848 

AljHi, 

B 224H 

AsA 

1 2606 


AVI. 

A 1 g(HU 4 )| 

2 (ills 

AI 4 O 11 

As 

0 7676 


1 

ASnOjj 

ismn 


Ai.(aoj, f imijO 
K^AIj(SO^^+2411^0 



A-<A 

1 2488 

Al.l’A 

t-2A80 


A-inS, 

1 5671 

0*2210 

As^O^i 

As 

0-0522 

AI,Bi, 

21866 

Ah^On 

0'B600 



I'OOiO 


A-.4H, 

BliCTH 


o-imr. 


A^, 8 . 

1 3401 


Al.(SO,), 

1 4020 

lMgNlJ|\sn|)eH lift 

As 

0-3088 


AIi(fl04),4 IMI/) 

2’7AW 

As,0, 

0-5108 


k AIj(SU4),4 24Up 

3-8867 


AsA 

0*6080 

Anlniinny 


5UNH4As04+6Il40 

As 



SliA 

OTvm 

1 AS 4 OJ 

0 8110 

1 

0-9474 


1 AhjO^ 

0-3972 



, 1 0520 


1 As 

vSm 


1 HbA 

1 1-1057 

A-A 

(TO 


1 SbA 1 

V 

11-5104 
' 2 1830 

(UOfljAiiO,, 

1 

Ah^i 

Ah 

0 7028 
0 7402 
01860 

swo,. 


0-OS8S 

AsiOg 

0-2408 

RbX 

1 1071 


All|f!i| 

0-3060 


®v 

0-7506 


T 

0-2884 

RbSj 

1-0506 

BIAiO., . 

mm 

BIliM,, 

Bbj 

0 7142 


1 ^"*401 

0-2840 

V 

0 86<0 


As 4 a 0 



0 - 6 P 0 B 


1 AhjO| 

0 3808 

1 SV*4 

0 5400 

IMijAsjO,, . j 

Ah 

0-1660 

N 1 , 11 ^ 11 . 01 , . 

1 ^ 

0-0002 

As 40 « 

mm 

flbA 

0-1404 


Asi.S,, 

0-2780 

OJUOHhCOOSliOl Hlv, 

o-sow 


AsA 

0-2568 


Bhji, 

0-6518 

Buiiiin — 


ArBeiilc— 


0 W 10 „ . 

lu 

0 6806 

As^Sfi t 

Al 

0-6098 


IU() 

0 0670 


A^Oj 

0-B048 


Bii(OU), 

1 

0 7842 
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TABLE LXXVo.— cobMiiimZ. 


formula nf 
ProoipiliLLA as 
weigUsil. 

Foroiula of SuMnuce 
tits PeresiiUgo 
ot wUicli is 
rf*r|Uirod. 

Samiilo 
to be 
taken. 

Formula of 
Pit-eipitalo as 

WBlgllBlI. 

Formula of Siilisfanee 
the Pei eon 1 ago 
of wliu'li is 
reqairoda 

Weight 

ot 

Baimpltt 
to lie 
taken. 

Rarinm— 


11 

Cadmium— 



Unao^, . . 

BaCO. 

nff!^ 

Cd 804 , . 

Cd 

0-6302 


BaCI, 

Ba 01 .+ 2 Ua 0 

B-(NOJa 


Caesium— 

UdU 

0-0162 

DaOO„ . . 

1-1200 

CsfJI, . . 

Ca 

n-7604 

Ba 

0-0960 


Os 

U-7846 


BaO 

0-7771 

CsOl 

0-0806 



mm 

A«C1, . . 

rjs 

0-9269 


lial'l, 

]hCIL+ 2 ri^ 

lMNO,)g 

1-0662 

1-2370 

1-8240 

Calcium— 

CuO, . . 

CaOl 

Oa 

1-1742 

0-7148 


Bafl 04 

I'laa? 


OaCO, 

1-7843 

JteCrO^, . 

Hi 

0-6420 


(MHO, 

2-4271 


BaO 

0-6051 


Ca,l>A 

(Ja 

1-8487 


Ua(OTl)a 

(pi,' 

0 a 00 „ . . 

0-4000 


llaCO, 

^ il 11 '1 


GaO 

011004 


BiUI, 

KaCl, l-aHjO 

1 p- 'i 


OaSlI, 

1-8002 




CajP^Og 

1-0388 


HaiNO,), 

j M 1 ^ 

. . 

Ca 

0 8877 


DaSO, 

I'’ 1 " 

CaO 

0-6424 

Berylliuio— 

ISe 



ihVO^ 

0-0078 

\W 

OEMl 


CaH 04 

1-8164 


TirUI, 

8*1878 

Giirbou-- 




BaSOi 

4i890 

•50,, 

C 

0-2727 


ReflU 4 ^(H ,0 

7-0007 

CaCOy . 

c 

0-1200 1 

llHIIlUill— 



CO, 

0-4806 

Bi, . . . 

B 1 .O 4 

1-1151 

BnCO». . 

c 

0 0608 ; 


Bi'A 

1'280e 

(A 

0 2229 

Ri^u 

Bi 

0-8968 

(kainiii 

i 

1 Bi,^, 

1 - 11 M 6 

Ci‘ 0 » 

0 

0-8142 

HjA, . , 

Hi 

0-8126 


CpA 

0-9684 

Bi,0, 

0-0061 


Cb,|.SO,), 

1-6498 

HIAHO 4 . . . 

Bi 

o-aooo 

1 

(VjlHO,),« 6HX1 

1-9122 


BiA 

()'6691 



2-0512; 


B'A 


Clilorine— 


BiOCl. . . 

Hi 

airoffi 

AfA . 

U 1 

0-2472 

BiA 

0-8944 

Hd 

0-2648 


BiA 



AU 

0-3030 

Boron ~ 



IICIO 

0-3669 

! ! J 

B 

0-8142 


t-iA 

0-4146 

B 



IICIU, 

oiA 

0-4775 


BqQ, 



0-6262 

Bromiiu^— 



Horn 

0-6891 

AffBt, . 

hS 

0-4266 

0-4309 


H% 

0-6878 

0-7006 


NaRr 

0-51B2 

(Biraminni 



KRr 

0-6880 

Otfit, . 

Cr 

0-0846 


BrA 


CrO, 

CrjClg 

1-8164 

Oadininm— 



2 0821 

(MO, , . 

Od 

EEMI 


VvJM^k 

2-6781 

(MS 

1-1261 


I^Cr 04 

2-5646 


0180, 

1-6286 


KgUr^Of 

1-0360 


Od(NO|)k 

1-8417 


KgCl ]((H04)|4 4* 3411 gO 
ka-A&i, 

1 6-6646 

OdB, . . 

Cd 

0-7781 

Cr,^^ 

1 2 0868 

OdO 

0-8888 

2-2967 
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TABLE LXXVa — rontiiaud. 


Formula nf 
F^ijiitatp as 
woigliiul. 

Fuimnla of Substance 
the I'oK eiita^ 

III ahieh ih 
lequilHil. 

Wsiglit 

of 

Sample 

lob 

takeu. 

Okioiiiiuiii — 



itaCi 04 , . 

Cr 

0-205ri 


(YA 

U'3002 


fii), 

0 3e4U 


Qr,CL 

K,Cr| 0 , 

0 62511 
0-5809 

ri)Ci 04 i . 

Cr 

0-1618 


Cr^Oi 

CiO, 

0-2856 

0-8099 


Cl, Cl* 

0-4900 


K,CiA 

0-4559 

KnPlA ■ 

Cl 

0-3538 

CrA 

0-61G8 


CiO, 

0-6798 


Cr 

CiO, 

K.Cr04 

KfCiA 

0-3917 

0-7583 

1-4727 

1*1155 

Ooliall ' 


Co, . 

CoO 

Co ,04 

(Jo,0| 

CdCI. 

CoG, 4 6 HjO 

1-2712 
1 3616 

1- 4008 
2*2017 
4-0825 

2 - 6281 
4 7650 
4 9352 
0-7807 

CoO, 

LiiK 04 

(3gS04+7HjP 

rjo(NO,l,-»-6H^ 

Co 

(kiGo 

1-7320 


C 0 SO 4 

2 0675 

Cofi,, . . 

i\» 

0-7344 

CoO 

0-P846 


CoCl, 

1-6170 


C 0 .SO 4 

1-9302 

Gr)H 04 , . 

Co 

0-3806 


CoO 

0-4837 

K,Co(NO,),. . 

Co 

0-1803 

CoO 

0-1057 

Coiiper— 

Cu, 

Cu,0 

1-1258 


OiiU 

1-2618 


CllgS 

1-2520 


CYS 

CUgCl, 

OllClg 

Cu('Jg+ 2 HsO 

1-50411 

1- 55741 

2- 1148 
2-0818 


CUS 04 

2-5104 

OOfO, 

CuSO^+5HgO 

8-9267 

0-8888 

CuO 

1-1117 


CUgS 

1-1122 

1-8860 

CuOi 

Cu 

0-7990 


CUaO 

0*8996 


Cu^ 

1-0004 


Fiiimiilu of 
rrerijiitato aa 
weighed. 

Furiuula of SubetouBO 
tlie IVirantegt* ' 

of uhiih IB 
roiiniictl. 

jWijJk. 

SuDinle 
to be 
takeu 





CiiS 

1 2018 


Cu 

0-72S7 

(^lO 

0 9BB)t 


Cu 

0b64V 

Cuf) 

0-8S21 

CugCCNS)., . 

Cu 

0-C82U 

CiiO 

0-6M1 

Erbium-- 



ErgUji, 

£r 

KisfSOj) 

t7IJ 0 

0 87'.7 
1-6831 
l-BOSB 


Flnoi iiie^ 


C.iF,. . . 

F 

0-4H8A 


IFF 

11-6134 


llgHlF„ 

1) 0181 

KJS1F4, - 

F 

0 61H6 


IlF 

0 6439 


CaFg 

l-b616 


SiFt 

0 709b 

BoSiFg, . . 

F 

(1-4074 


IIK 

0 42IIII 


CnFg 

0 9874 


SiFi 

0-6597 

SiUj, 

F 

, 8 7748 


IIF 

1 8-B761 


CaK, 

7 76hS 


SiF| 

5 1864 

Qalliniii— 



na^Uj. . 

Ua 

GaUJg 

Ca^I, 

Oa,PNO,)a 

fW804), 

0-7447 

1 JBbB 

1 8761 

3 7347 
3-3778 
6 8807 


CermaDium- 


GcOu 

Ce 

0-6988 

GdGIi 

8-0607 


Gubi 4 

3-7644 


Gel^ 

6-6498 


CeSj 1 

11-8074 

Ooia- 

1 

1 

A11, 

AuClj 

1-5393 


Aii/)i, 

1-1217 


AUgS 

AuA 

1-OBia 

1-2489 


H 

0-1119 

lodium^ 



iiiA. ■ ■ 

In 

0-8261 

InCI, 

luJSq,), 

1 6967 
1-8702 



(IIH4),rn4S04),-l 

8-9158 


MHtO 

1 





1U5 



Forninla of Siiliifcanro 
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TABLE LXXVa—oonMiMMl. 


Fomitila of 
Pronnitattf na 
woighed. 

Formnli of SubitaiiGe 
the Fun'eiitugo 
of wIiidIi ia 
iM^uired. 

Weight 

Sample 
to fir 
takeiL 

FnrmaU of 
riridpUato ai 
amghoil. 

Fmmnla of Bubatanoe 
the Peroenta^o 
of vUioh ia 
reqmted. 

W^ht 

Bampla 
to lia 
iakaii. 

ManfsatiPMO— 



Nickel- 


0-6806 

M 11 SU 4 , . 

Md 

0 3fS41 

NlSOi, . . 

NIB 


IflnO 

0-4700 


N 1 BO 4 170,0 

1*8149 


MiiO^ 

0-67b» 

Niiibiuni— 



MnS 

0-3738 

NbA 

Nb 

0-3607 

MDiPjC^, . 

Mn 

0-3!l78 

NbO 

0-4104 

MnO 

(I’MOO 


NIA 

0 4701 


MllOa 

MnflO^ 

0 8127 
rOU38 

NitrDffBn- 

NbCTj 

N 

1-0121 

Memirv— 


NH„ 

0 -H 22 B 

Hg,. . . 


1-1778 


00,01 

3-1866 

HgOla 

UgHr, 

1‘3R46 

1-7906 


•".x- 

8 8738 
2-7671 


hS?!}); 

2‘3lia6 


HNO. 

3-6048 


1-2304 


NaNO, 

4-0806 


Hgl) 

1-0800 


KNO, 

HON 

6-9800 


HrH 

He 

1-1603 


1 

HgO, , . 

0-9260 


KCN 

3’B203 

HftOI, 

1 0900 


COCNiJa), 

i-ruH 


Hi^CLi 

1-2542 


0 , 0 X 0 , 

2-404 L 


ligH 

1-0744 

NH 4 CI, . . 

N 

NO, 

0-2023 

HgS. . . 

Hg 

0 -SAI 8 

0-8188 

HiuTI, 

1-0146 


(NII,)^!), 

1-2.150 



1 '1674 


HNO, 

1 1780 


nmo 

0 - 118(18 


NiiNO, 

1 - 6 R 0 B 

ng/3ig, ■ 

Hg 

, 0-8404 


KNO, 

1-8900 

HgUI, 1 

11-1606 


CO(NHX 

0-5016 


HgO 

0-9174 


o.h^A 

O-7B60 


1 HgS , 

1 

1 0-98S6 

(NHJAO,. 

0-2124 

Mulybilenniu 

1 

NO, 

0-2631 

Ma. . 

MoO, 1 

1 1-5000 


NO,Cl 

0'BOB7 


MoH| 1 

1 9-OOlB 


HNA 

U-D53B 

MoOj. 

Mo 1 

1 0 6667 


NrNO, 

1'2B73 

M«H, I 

1 1-8840 


KNi>) 

1-6308 

MoS^ . . 

Mu 

0-1996 


CO(NH,), 

0-4547 

MoOj 

1 07498 


CJJ 4 N 4 O, 

0-830J 

FbMo 04 , 

Mn 

1 0-2617 

AgON, . . 

ON 

0-19U 


MoOa 

\ 0-8626 

Hi-N 

0-2010 


Mo,S, 

0-6288 


KON 

0-4866 

Niokil- 



Ag, . . . 

ON 

0-2418 

Ni, . 

NiO 

1-2720 

HCN 

0-2606 

NiS 

1-6462 


EON 

0-0040 


N 1 SO 4 

XIRO 4 + 7 H 1 O 

2-6866 

AgCl, . . 

N 

0-0070 


4-7846 

NO, 

NOA 

O'llOO 


NiCli+GH^ 

4-0498 


0-8738 



4-9658 


HNO, 

0-4807 

1 

NiiCTO^+rU^O 

2-8236 


OOfNOll, 

0-2000 

mo, . . 

0-7866 



0-2088 

NiS 

1-2180 

(NiDincu . 

N 

0-0688 


NiH 04 

2-0718 

NHi 

noA 

0-0769 

HIS, . . 

Ni 

0-6466 


0-2418 

NiO 

0-8280 


(NH^O, 

0-2080 


NiH 04 

1-7061 


om 

0*2842 

Ni80«. . . 

Ni 

0-8798 


00(N4), 

01866 


NiO 

0-4827 


OtHtNA 

0-1886 
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TABLE LXXVo.—oonMnwil 


Foniinla of 
Prooiiiitati* an 
welghod. 

Formula of Subsfanre 
tlip Part pntit^i 
of which is 
ret|uiied. 

Weight 

Saniiilr 

to In* 
taken. 

Nitriiffoii - 



IMp . . . 

N 

Nfl. 

nhJii 

CO(Nfll), 

0^14^^461 

0‘U41 
0-17&2 
0-C496 
0-6787 
0G478 
0-3U8G 
0-4317 

Osiniuiu— 


Uh, . . . 

OSG14 

J-7424 

1 

1 " 

0fl04 

1*3351 

0 

0-BSBl 

I’dlwUnm- 



IM, . . . 

PdClg 

IMI, 

1- 6657 
8-3844 

2- 0708 



3 3360 


KalMt'Ii 

3-0667 


KjiMOl, 

3 7821 

IMI* . . 

imi4i.iMn4, . 

Pd 

P.l 

0-2957 

0-8744 

KjlMl'l*, . . 

Pd 

PdCL 

KaPdCl. 

0'3261 

0 5432 
1-2171 

riin<i]ihuTlls^ 




P 

(a,PA 
cvHjKub 

Only’A 

0-2784 

0-6376 

1-3082 

1-2-222 

1-0512 

0-0807 

0-1986 

0-1840 

0-3807 

0-8275 

(1-2054 

0-4705 

0-0765 

0-1752 

0-2357 

0-6898 

0-0740 

0-1695 

0-1024 

0*2844 


(DO,),V^, . 

F.‘4?A. • • 

PI<4p,Ofc 

PA 

OUI14PA 

P^O. 

PA 


AgaPO., . . 

AftPA. 

PliiHumii— 


Pt, . . . 

rtci4 

1-7279 

* 

TljiPtC'^ 

2-2774 

2-4938 

4-1874 


(NH4),PlOI„ 

Pt 

0-4891 

iwii 

0-7687 

K«PtUl» . . 

Pt 

0*4010 

FtCl4 

0*0989 


Formula oi 
PrerijiitaU* .u 
weighed. 

Formula of Suhatauce 
the PeroeiiLaga 
of wliich IS 
Toi][uiTed. 

Weight 

Sauplo 

tubs 

taken. 

Platuiam-* 



TlaPtGlfl. . . 

Pt 

0*2388 

P1OI4 

0*4127 

Piiliu>)Uim— 



KGl, 

K 

0-6248 

K,0 

0-0820 



0-7528 


KBt 

1-5906 


KI 

2-2266 


KNO 4 

1 3'»44 


K.JSO 4 

1-1086 



1-G434 


KCIU 4 

1-8570 

Kafl04, 

K 

0-4491 

KoO 

0-6408 


KUH 

0 6442 


KGl 

0-8657 


KNO, 

I-1590 

KClOi, . 

K 

0-2825 

KfJl 

l)-ri882 

Kal ICV 

K 

0 1612 

K 9 O 

0-1941 


KUJI 

0-2312 


KOI 

0-3071 


KNO4 

0 4160 

KaHiF., 

K 

0-3540 

KaO 

0 4278 

lv/yrB07, . 

K 

0*2650 

KaU 

0 8202 

\i5Cl. 

K 

0-2744 

K 4 O 



K(HI 



KPl 

0-5*203 


KPlOa 

0-8561 


ki ;104 

0-D667 

BaSO*, 

K 

KaO 

KUH 

KV\ 

KNOj 

Ka804 

0*3364 

0-4089 

0-4811 

0 6391 
0-R056 
0-7460 

Rhndinni - 


Rli, . 

Rh(% 

2*0826 

Ruhidiiini— 

(HH4]aKhO], 

8-5914 

KbOl, 

Rh 

0-7072 

HVSOi, . . 

Kh 

0-0400 

RbCl 

0-9050 

AgCl, . . 

Kh 

0-6950 

RliGl 

0-8422 

Butheuium^ 



BU| , 

HuGlg 

1-6971 

KiiCl, 

2-0457 


BiiO 

M578 


KugOa 
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TABLE LXXVa—eon/hufJ. 


Formula of 
Praoiyitatp ai 
iraigbpil. 

Formula of SulMtiuiro 
tho iVrceiitaff 

III aliiob is 
rtKiuircil. 

Weight 

id 

Sample 
to bi* 
iakpii. 

Riitlienluin - 



Kii, . . 

RnOg 

1-8147 


KKuOi 

2*0141 

Soanilium 



So^^ 

Sc 

0-6478 

B(,(S04), 

27634 


ar^CSOJj 1 6H,0 

>3 6671 

Sdenion— 


Soj . 

StOg 

1-4040 


SeSg 

l-f)0P8 


SeOl. , 

1 1«I862 

SeS|, 

So' 1 

1 U-.’i628 

SoOg 

0-776B 


SeCI^ 

1-0473 

Siliooii— 



SiO,, . . 

Si 

0-4702 

• 

SiF 4 

1-7284 


S 1 OI 4 

2-8170 


HgSiKt 

2-3910 


KgSlK, 

9-0540 


BaSiF. 

4-0325 

KgSiFe, . . 

Si 

0-12h7 

SiOg 

0-2737 


S 1 F 4 1 

0 4780 


SiOl* 

0-7712 

BaSiF,. . 

Si 1 

11-1015 


BiO. 

mumi 


SIrrr— 

Ar.. . 


Ago, ■ 


AgBr, . 



Agl 

AcUN 

AgNO, 

Ag 

AgiO 

Ag^ 

AgNO, 

Ag 

AffiiO 

AgN^, 

Ag 

AftO 

AgNO, 

.M. 


AbPO, • 


AgNO, 

A 

Ak .0 


Silver— 

Ag,W„ 

AgiPsl^, 


Sodium— 

NuCl, 


NaaCOj. 


NdviraSbA. 


Strontium— 

SrO, 


SrCOb, 

SrCla, 

Sl(NO,)n 

Siilpliur— 

llaSOi. 


Na 

NooO 

NaOH 

Naaro, 

Nd^OJ 

Nal'l 

Na 

NfhO 

NiiOH 

Na 

Na^O 

NaDH 

NaaUOj 

NaOl 

Na 

NuUl 


Hr 

St(UI1). 

tirVOg 

SidL 

Si(NO.), 

Si 

SrO 

SrCla 

Si 

SrO 

Sr 


0 -]ir»l 

o-ir>riO 


n luoH 

0 40B') 
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TAULK LX\Vo.-<-OTtfi«W. 


Formiib of 
riiripilaU a** 
WNfflieil. 

1 ‘iMiiiulii of SubBlaiii^o 1 WiijAht 

ii!:. 

' 

Formula ol 

Prn i]nt lIp iis 

Kui III Ilia ul SabiitauoH 
lliB I’omMitaAO 

uf whiHi ly 
rofiuiipil. 

WiiKlit 

ni 

S4iiiip1i* 

to be 
taken. 

'I'liiibliiiii— 



Ul util Lilli 




Ta 

0 'h 20 fi 

ll,n 

K 4 IJA 

1-1807 

TiiUL 

I'flUifi 

(Ul) iJMt, 

\f 

0-6871 

Ti'llnimiii 



VOj 

0-7660 

Te, . 

TeO, 

1'2508 


u^c5, 

0-7898 

TnOI 

r5CG9 

K.UJ), 

IT 

9 7148 


Tp(5I; 

2*1068 

UO. 

0-8107 



1-B17J 


CIO, 

0-8687 

TrO,. 

To 

0 7696 

VaDailiinii 




U.T 0 O 4 

1-2131 

V.O, 

V 

0-6614 

1 TImIIiuiii- 



y^K 

VCI 4 

NaVO, 

21102 

'jy*. 

Tl 

0‘6ii72 

1 3406 

T1,0 

0 66.15 


Pli(VO,)j 

2-2220 


TICI 

1-0SB2 

Ylfaihium 


Ti,rtn„ 

TI 

n 6001 

YI. 4 O,, 

Yl. 

0-8782 

Tl 0 

0-6200 


1 6090 


W 

0-5h78 


Yb 4 (« 04 ),-f 811,0 

1-8764 

Tlioijuifi- 



\ 11 iiuni-< 


TJiO„ 

Til 

0-8760 

^aO|, 

Y 

0-7R78 



1 60fi4 

Y 18 O 4 ', 

2 0627 

1 

Tl ( 804 ) 4 » 

2-2184 

Zim- 

Y/flDJj 1 f'Hp 

2 7005 

Tin- 




iSiiOf, 

Ku 

0-7881 

ZuO. 

Zii 

0*6034 


Hii/M, 

1-1014 


Znl^O, 

1 5410 


SiiJIji IJI 0 

l-4'iOh 


Zii» 

1 1978 


Mi( 1 , 

1 b600 


Z 11 RU 4 

1-0686 


hUl ll 1 bllgU 

2-2674 


Z 11 SU 41 7TI.0 

3 5328 



1-2127 


zuri., " 

1-B714 

'J it iiiiiim- 



ZnO. 

ZiiUlj T oZiiO 1 4H .0 

1-8809 

TiO,. 

Tl 

O- 6 IIO 6 

ZnC^O 

, Zii 

U-5215 


T 1 CI 4 

2-3768 


ZiiO 

0-6491 


Til' 4 

1 6463 


Ziih 

1 ) 7772 


KjTir^ 

3-0012 


ZiiSO, 

1-2876 

Tuiiir»l«n— 



ZiiS, , 

Zii 

10-6710 

WO,. . . 


0-7931 


ZiiO 

1 0 8852 


\n\ 

t-709M 


ZiiSl )4 

1-6567 


Niij 1^04 I JI 0 
I’uMOj 

1-4‘2J0 

ZihSr),. 

Zu 

0-4051 


, 1 2118 


ZiiO 

0-5041 

Uiamum- 

1 1 



ZiiS 

0-6080 


u 

0-84H3 

ZiiPiinium 




U'D021 

ZiO,, 

Zi 1 

1 0-739D 


uo. 

1 OlUO 

Z 1 F 4 1 

1 1 -8580 


1 Ufl, 

1-3512 


Z 1 C 1 

1 8950 


1 irOJ[NO,)j+611.0 

1-787H 


KjZi F„ ! 

2-8076 


UO>404l3H.O 

1-4059 


Z 181 U ! 

1-4027 

1 

1 

(IT 0 ,M*A 

1 -2715 


1 




TABLE LEXYd Aa«l]riii of MiArv Chn^Midiit eto. 


to 

lljs^ 

Unp Idtn of 
Liquid ron- 

160 Put<i OnuiDil SuliitaiiPa parapoaM to 

tuiudof 

1 

1 

a 


SOr 

80^. 


Grni. 

o-ui 1 
02 

4*20098 1 

0-1.37.1 

I 

U'1460 

0-2744 

0‘.342B 

HU 

8*40195 1 

2747 

2919 

6488 

0859 

8402 

03 ' 

12 6U293 

41*20 

4379 1 

8232 

10288 , 

1-2603 

oi ; 

05 

le-moi ' 

ms J 

sm 

10976 / 
3720 

3717 

0804 

21-00168 

6866 ( 

7296 1 

7146 

2-1005 

05 \ 

23 20386 

6-210 \ 

6758 

6464 

BifiTn 

5-306 

07 

‘29 4U684 \ 

9613 

1 0217 1 

920B 


04U7 

0» 

33 60761 

1 0986 

1677 

2 1962 

7434 

KEMHI 

09 

37 h0bT9 

23.39 

31.36 1 

4695 

3 0864 

7809 

10 

12 00977 

37.33 

4596 1 

74.39 

4293 

4 2010 

11 

46 21074 

5106 

6036 , 

.3-oie.) 

7722 1 

6211 

12 

50 11172 

6479 

751.5 

2527 

4-UDl 1 


13 

54-61270 1 

7852 

8975 1 

5671 

4,581 

4613 

14 

58 81.167 

9326 

3 3113 

6416 


8614 

15 

63 01463 

2 0599 

1894 

411.59 

,5-1439 

6.101.5 

16 

67 21.163 

1972 

.3.154 



7216 

17 

71 11660 

3,14.7 

4813 

m 


7 1417 

16 

75 G17ri8 

4719 

6373 

^Ki ■ 



19 

79 Sld56 

6092 

77.3.3 

0 3135 

51.56 

9819 

20 

64-01963 

7465 

9192 

4b79 

8586 

mmmi 

21 

68 22061 

8838 

3-0652 

7623 

7 2015 

82-31 

22 

92 42149 

3-0212 

2111 



9 2421 

23 

96 G2246 

1.585 

3571 

■nn 


6622 

24 

100 82344 

2958 

5031 

5855 



25 

105 02442 

4331 

6490 

8696 

0732 

■tiS 

26 

109 2‘2539 

.5705 

79.50 

71J42 

9161 

9325 

27 

113*4*2637 

7078 

9409 

4086 

mmm 

11-3426 

28 

117-62734 

6151 

4 0869 

GH30 

6020 

7627 

29 

’ 121 62632 

, 9824 

2329 

9674 

9449 

12 18-38 

30 

126 0*2930 

4 1198 

3788 

6-2318 

mmm 


31 

130 33027 

2671 

5248 

5062 

6306 


82 

134-43126 

3944 

6707 

7806 

9737 

4431 

33 

1.16 63-32.3 

5317 

8167 

9 0550 


6632 

34 

142 83320 

6691 

9627 

2294 


14-2833 

36 

147 03416 

8064 

51086 

6038 


mmm 

36 

161-23616 

9437 

2616 

6782 

3454 

16-1235 

37 

153 43613 

6 0810 

4003 

101626 

6883 


36 

169-63711 

2184 

6465 



9637 

39 

163 63809 

3637 

6925 

7014 

1 3742 

16-3636 



























TISLE LXXVo (l).>e9n<M. 


S ^ n 


One lotra of 
Liquid u»< 
tuned of 
I48O4 


168 01906 
172 24004 
176d410J 
IbO 64199 
1*<4 84297 

IKO 0419'! 
■ Ht JM')2 
197 44V10 
iOl (>1lih8 
20D 6478'! 

2100IS83 

214 249S1 

218 15078 
222 65170 
226 85274 

231 05171 

215 25409 

219 43507 
243 65661 
247 85702 

253 O 68 OO 
256 25957 
260 46046 
26400151 
268 86250 

273 063 IS 
277 26446 
281 46543 
285 66641 
289 86739 

294 06836 
298 26914 
302 47032 
306 67129 
310 87227 

315 07324 
319 27422 
323 47520 
327 67617 



12 0733 I 15U88H 


K' 1709 


53 



4874 
6334 
7794 
9253 
10 0713 


7501 
8874 
10 0248 
1021 


9471 ' 
1109)0 I 
2390 I 
3849 


18 1100 


19 2076 
4820 
7564 

20 0308 
3051 

6796 

8639 

21 1283 
4027 


20 2 <28 


2 2611 


22 2905 


23-3191 

6620 

24 0050 
3479 
6908 

25 0538 
3767 

7196 

26 0625 
1055 
7484 


17 2240 


21 0049 


22 2652 


23 1054 


‘25 2059 



4662 


8863 

27 

3063 


7264 

2b 

1465 


6666 


9867 

29 

4068 


8269 

SO 

2470 


6671 

31 

0872 


5073 


9274 

32 

3475 


7670 























U22 

TA151.E IAXVd 


tils'® 

One Lilli* of 
Liquid c«ou- 
Uineil of 
1 I^S 04 . 


100 Parts Oilgiiial fliibsUuro eorrcsiNunled to 

8. 

' HgS. 

SO,. 

HOr 

IL^SOi. 

Oiniii, 

0-79 

331-87715 

10-8487 

1 i-ri.i09 

21-0771 

27-0913 

33-1877 

80 

3.10 U7813 

9860 

0769 

9,1l.i 

4342 

6078 

81 

340-27910 

11-12.14 

822.S 

2-2-22.19 

7772 

34-0279 

82 

344-48008 

2607 

1 9688 

1U03 

28-1-201 

4180 

B3 

34K-GH100 

.1980 

12-1117 

7717 

16.10 

8081 

84 

332-88203 


■ 2607 

23-0191 

8(JltD 

.1.1-2882 

86 

337-08301 

6727 

4007 

.12.1.1 

29-1189 

7083 ! 

86 

301-283.49 

8100 

:)5-J6 

.11179 

4918 

36-1-281 1 

87 

369 48490 

9473 

6986 

872.1 

8317 

.1185 

Hft 

3li0-08.'i94 


8446 

21-1167 

30-1777 


89 

373-88092 

2220 

' 9905 

4211 

.1-200 

.17 3887 

90 

378 08789 

3693 

1.1-1.10.1 

6955 

8635 

8088 

91 

382-28887 | 

4966 

2824 


31 -2065 

2l»S!I 

92 

.180-4898.') 

6339 

1 4:*si 

2r)*-M42 

.1491 

6190 

93 

390-69082 

7713 

5744 

.1180 

892.1 

39-0691 

94 

394-89180 ' 

' 9086 

720.1 1 

79-U) 

32-2.1.12 1 

1892 . 

90 

399 09278 

i:iU4:)li 

8063 

26-0074 

.1782 1 

9093 1 

96 

403-29375 

1832 

14-0122 

3118 

9-211 

40-3-294 

97 

407-49473 

,1206 


6102 

.13-2640 

7495 

98 

411-09.171 

4679 

1 3042 1 

8900 1 

6070 

41-1696 

99 

1 416-89608 

6962 

' 4501 1 

27-1050 i 

I 9499 

6897 

1-00 

420-09706 

732.1 

3901 

4191 

34-2928 

42-0098 

2 

84U-19632 

27-46.11 

29-1922 1 

.14-8788 

68-.1836 

84-0196 

3 

1260-29298 

11-1976 

43 7882 

8-2 3182 

102 8784 

I26 02'J3 

4 

1680 39061 

54-931)2 

.18 3S43 

1 1 

109' 1 676 

137-1712 1 

168.0391 

6 ^ 

2I00-4S8.1U 1 

[ 08-0627 

1 72-9804 ] 

1 1.17-1970 

171 4641 ' 

210-0488 

6 I 

2620-38696 ' 

1 82.1'l.')3 

S7-.17(i6 1 

'l64 0303 

203-7569 1 

-252-0.180 

7 I 

2940-68.162 1 

1 96-1278 

'102-1726 ' 

192-0767 

240-0497 1 

294-0684 

8 1 

3.160-78128 

109 8(!()4 

1116-7080 

219-.1151 

274-3125 

3.16-0781 

9 

3780-87891 

123-5929 

j 131-3047 

246-9.145 

308-635.1 

378 0879 


Oiii' gminiiic (il a RuljHtaiice yifhlnl 
2'47S9 giDiB. BaKO^; find the porcoiilii({a 
ol aul])huT in thi* siihatanre. 

i fn'in8.-~27'4liril ])t>T cent. 8. 

•47 „ - 0 - 454.1 

'OOH» „ - '1222 „ , 


2-4789 i:24-04i6 


Olio cuiiUiualra ciilto nf vUriitl yielded 
4'<10!)7 p'lUB. of J1 b8( > 4 : find the veiglil of 
ll ,K(), in line litre of Rucb vitriol 
4 |{mi''.'=‘ I 080'.'19064 griiiB. iier litre. 

-.10 „ - 151-23510 „ 

•0097 „ « 4-07495 ., 


.•.4-3097 „ 1836-70076 „ „ 
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TABLK LXXVu (2).--For AnalyoiB of FluMiduteB, etc. 


'Wfi^ht of 
MffiPA *>'»■ 
Uliipd from 

1 gmi. of 
SolMtanoe. 

r. 

lUO FftriB Oiij 

Tfl^ 

filial Subftanoe n 

(5-.(P04), 

iimpondoil to 

o.ar,(po,)^ 

0-01 

0-2784 

0-G376 

1-3932 

1-2222 

1-0512 



1-2751 

2-7865 

2-4445 

2-1036 

03 

0-8351 

1-9127 

4-1797 

.3-6667 

3-15.37 


1-1135 


5-5729 

4-8889 

4-2060 


1-3919 

3 1879 

6-9661 

G-11J2 

5-2662 

or> 

1-C703 

3-8254 

8-3594 

7-.3334 

6-3074 


1-9486 

4 4630 

9 7526 

8.1556 

7 3687 


2-22711 

5-1006 

11-14.56 

9-7779 

8 4099 

U!) 

2-6054 

5 7381 

12-5391 

11-0001 

9 4612 1 

JO 

2-7838 

6-3757 

13-9.3-23 

12-2-223 

10-5124 

11 

3 0621 

7 01.13 

15 3255 

1.3-4446 

] 1 56.36 1 

12 

3 3405 

7-0609 

lC-7187 

14 6668 

12-6149 ' 

13 

3-6189 

8-2884 

18-1120 

15 8890 

13-6661 

14 

3-8973 

8 !l2ri() 

19-.5nr,2 

171113 

H-717.3 

15 

1-1756 

9 5636 

20-8084 

18.33.35 

15 7686 

16 

4 4540 

10 201 1 

22-2917 

19.5657 

16-8198 

17 

4 7324 

J0 8.-187 

23-6849 

20-7780 

17-8711 

IH 

5-0108 

11 4763 

25 0781 

22-0002 

18-9223 

1!1 

5 2892 

I2-11.‘I9 

26 4714 

2.3-2224 

19-9735 

20 

6-5076 

12 7511 

•27-8646 1 

1 24-4147 ' 

21-0248 

21 

5 8460 

13 3890 

29-257B 

26-6669 

22-0760 

22 

6-1243 

14-0266 

30-6610 

36 8892 

2.3-127.3 

23 

6-4027 

11-6642 

32-0443 

28-1114 

24 1785 

24 

6-6810 

15-:i017 

.33-4375 

20-3336 

25-2-297 

25 

6-9594 

16 9393 

34-8.307 

30.5559 

26-2610 

26 

7-2378 

IH-.-iiGO 

36-2240 

31-7781 

27-3322 

27 

7-5162 

17-2144 

37 6172 

.3.3-00f>.3 

2H-.38.35 

28 

7-7945 

17-8520 

39-0104 

34-2226 

29-4.317 

39 

8-0729 

18 4896 

1 40 4036 

35-4418 

30-4859 

30 

B-3613 

19 1272 1 

1 41-7969 

36-6670 

31-.5.172 

31 

8-6297 

19-7617 

4.3-1901 

37-8892 

32-5884 

33 

B-90K0 

20-4023 

44 5h.33 

39-1115 

33-6397 

33 

9-1864 

21-0.199 

4.1-9766 

40-33.37 

34-6909 

34 

9-4648 

21-6774 

47-.3698 

41 5560 

35-7421 

35 

9-7432 

22-3150 

48-7640 

1 42-778*2 

36-7934 

36 

10-0216 

, 22-9526 

50-1603 

44-0001 

37-8146 

37 

10-2999 

23-5902 

51-5495 

45 2227 

38-8959 

38 

10-5783 

24-2277 

62-9427 

46 1449 

40-9471 

39 

10 8567 

24-8653 

54-3359 

47 0671 

41-9983 

40 

11-1351 

25-5029 

.571-7292 

48-8894 

4-2-0496 

41 

11-4131 

26-1401 

57 1-224 

.50-1116 

43-1008 

42 

11-6918 

1 26-7780 

58-51.16 

51-3338 

44-1520 

43 

> 11-9702 

1 27-4156 

59-9089 

52-6661 

45-2033 


I 
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TABL£ LXXVd (2).—(vnMnwif. 


Weifflil of 
MftiraOy lib 
taiiiQu from 

1 ffinj, of 
BuDslanoe. 

100 PaitB Ongmal SnbHtanoe coResponded to 

1'. 

P.0^ 

CaglPOJ, 

CHHd(r04), 

0»H«(l’P.)i 

0-44 

12 2486 

28-0332 

61-3021 

53-778.< 

46-2646 

4.3 

12 6269 

28-6907 

63-6953 

66-0005 

47-3058 

46 

12-8053 

29-3283 


66-2228 

48 3670 

17 

13 0H:i7 

29-9669 

ri.V48I8 

67-4450 

49-4082 

48 

13 3621 

30-6034 

66-8750 

68 6672 

60-4596 

49 

13 6404 

31-2410 

68.2682 

69-8896 

61-6107 

60 

13.0188 

31-8786 

69 6616 

61-J1J7 

62-3620 

61 

14 1.072 

32-6162 


63-3339 

53 6132 

62 

U-4766 

33-1537 

72-4179 

636662 

61-6644 

66 

14-7640 

33-7913 

738411 

64-7784 

55 7167 

61 

16-0:i23 

34 4289 

79-2344 

66 0006 

66-7669 

63 

15 3107 

36-0666 

76-6276 

67-2229 

67-8182 

66 

16-3891 

36 7040 


68-4461 

68-8604 

67 

16-h676 

36 341C 

79-4141 

69 6673 

69-9206 

5K 

161168 

36-9792 

80-8073 

70 8896 

no 9719 

69 

16-4242 

37 6167 

82-2006 

72-1118 

62-0231 

60 

16-7026 

38-2643 

83 .’)9.47 

73-3341 

630744 

61 


38-6919 

64-0870 

74 6663 

611266 

62 

17 259.3 

39 6295 


75-7786 

66 1768 

63 

17-5377 

40-1670 

87-7734 

77-0008 

66-2281 

64 

17 8161 

40-8046 

89 1667 

78-2230 

67-2793 

66 


41 4422 

90-6399 

79-4463 

68-3306 

66 

18-3728 


91-9631 

80-6676 

69-3818 

67 

18-6512 

42-7173 

93-3464 

81-8897 

70 4330 

68 

18 9296 

4.13.')49 

94-7396 

831119 

71-4843 

69 


43 9926 

96-1338 

84-3342 

72-6365 

70 

19 4864 


97-6260 

86-3664 

73-6867 

71 

19-7647 

45 2676 

98-9193 

86-7786 

74-6380 

72 

20-0431 

46-9062 

100-3126 

88 0009 

75-6893 

73 

20-3215 

46-6427 

101-7067 

89-2231 

7C-7406 

74 

20.6999 

471803 

103-0990 

90-4463 

77-7917 

76 

20-8782 

47-B179 

104-4923 

91-6676 

78-8429 

76 

21-1566 

48-4666 

106-8R64 

92-8898 

79-8942 

77 

21-4360 

49-0930 

107-2786 

94-1120 

80-9464 

78 

21-7134 

49-7306 

108-6719 

96-3343 

81-9967 

79 

21-9917 

60-36HS 

110-0651 

96-6666 

83-0479 

80 

22-2701 

61-0067 

111-4683 

97-7787 

84-0991 

HI 

22-6486 

61-6433 

112-8616 

99-0010 

86-1604 

82 

22-8269 

63-2809 

114-2448 

100-22.32 

86-3016 


23-1062 

52'9165 

116-6380 

101-4464 

87-2629 

84 

23-3836 


117-0312 

102-6677 

88-3011 

86 

23-6620 

64-1936 

118 4-246 

103-8899 

69-3663 

86 

23-9404 

61-8312 

119-8177 

106-1121 

90-4066 
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TABLE LXXVp {2y^continupd, 


Weight of 
®5- 

Uined from 

100 Parti Ongmil Babalunce coiiesponiled to 

1 giro, ol 
tiuhstoiico. 


PiO. 

f^i(F04)ij. 

I'f.iuroj, 

fl»II.(P04), 

87 

94-21HB 

56-4688 

• 121-2109 

106 3344 

91-4678 

H8 

24-4971 

56-1063 

122-6042 

107-6666 

92-6091 

89 

24-77SB 

66-7139 

123 9974 

I08-778R 

93-6603 

90 

2r)-0f>;i9 

67-3816 

126-3906 

110-0011 

94-6116 

91 

2/i-3323 

68-0190 

126 7839 

111-2233 

96-6628 

92 

2 ri-oiun 

68 6666 

128-1771 

11-2-4166 

96-7140 

911 

26-8890 

69-2942 

129 5703 

II3-6G7H 

97-7652 

91 

26-1G71 

69-9318 

130-9635 

114 8900 

98-8165 

9!) 

26 416ft 

60-6693 

132-3568 

116-1122 

998677 

!lfi 

26 7211 

61-2069 

133-7600 

117 3345 

100-0190 

97 

27-0026 

61-8445 

135 1432 

118-6667 

101-9702 

uri 

27 2H0'J 

62 1820 

136-6366 

119-7790 

103-0214 

99 

27 6693 

63-1196 

137-9297 1 

121-0012 

104-0727 

1 00 

1 27 «370 

63-7672 

139 3229 , 

, 122-2234 

106-1239 

>) 

' 66-6753 

127-6144 

278 6468 ' 

' 241 4468 

210-2478 


83:il29 

191-2716 

, 117-9687 

36G-G703 

316-3718 

t 

111 3606 

266-0287 

567-2917 

188-8937 

420-4967 

5 

139 1882 

1 318-7859 

' 696-6116 1 

1 611-1171 

526-6196 

6 

167 0269 

1 382-6131 

835-9375 1 

1 733.3405 

630 7436 

7 

194 8636 

446 3003 

975 2604 

866 6639 

736-8674 

H 

222-7011 

1 610-0676 

nil 6833 

977 7874 

840-9914 

9 

260-6388 

673-8117 

1 

1253 9062 

IJ 00-0108 

916-1163 


This ialilr* onalilpH imio Id i^pt at once, by uiupJr* nililitioii, tho parccotuge of P, 
eto., in a saiiiplo of inaiiure oi utbpi phosjiliativ matenul: ^r/, a gruiimie of a miiieiul ^leldeil 
0'G97B gnu. of Mg^iy > 7 : find tlio iN^rceubage of PjOr, in tlio MiliHtancp 
0'60 gnu. curruhponds lu Hi 9921) (Mir cpiit. 

•UOTH „ „ „ 197;* „ 

0*C978 „ , 44 1«9S 

OiiB grainiiio of a plnmphido yiolded, im oxidiUiPU uni pn'i'ijpitaUun, 2'769D gim. ol 
5ud tlip pcjceiitugo of pbospboniH in Uie HUinple 
2' gruiB of t'(>Tn'Hpoudu ttp 55*8753 jmst cent, of F. 

'76 ,, ff ly 21*1566 ,, 

*0096 II II II 'JGJfO „ ,, 

.. rercBiitage of V 111 lliu p]inhpI]ido-^77'U964 „ „ 

Ferccutage detenuiiialionb can only be ibliablo to Uie secoud place of decimalB in most 
cUBea. 


4 C 


VOL. IL 
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TADLE LXXVII (3).—Auay TaUe. 


(a) Giving ireight pei ton (in Troy weight) of mplnl corieRponding to weight of 
metal per 100,000 parlo of auay, 


Pbi. per 
lOOpOOO. 

WeiKhi ofMcLul 
per Toil (Av ) 

D/. ilwt^ Rn. 

I'is. nor 
100,000. 

Wi‘i| 

]ier 

0/, 

;;hLorMetft1 
Ton {Ay.). 

ilwtfl. gn^. 

Pis pi'i 
lOU.OOO 

Woijthi ut Mctnl 
]Hfr Tnii (Av.) 

“ 

II/. lints, gih. 

rt'.. |H)i 
lI'OpOOli. 

Weight ofMetAl 
\w\ Ton (Av,), 

nz, dnU. f(iH. 

01 

0 

0 

ir)-68 

30 

9 

16 

> 

no 

68 

22 

4 

6-1 

106 

34 

12 

12 H 

0-3 

0 

1 

736 

31 

10 

>1 

12-8 

69 

•22 

lU 

19-2 

107 

34 

19 

1-6 

0-3 

0 

1 

23-04 

32 

10 

9 

1-6 

70 

ii'i 

17 

8-0 

108 

:3r> 

n 

14-1 

0 1 

0 

2 

14-72 

33 

10 

15 

U1 

71 

23 

3 

20-8 

109 

35 

12 

3-2 

0-3 

0 

3 

6-40 

34 

11 

2 

,T2 

7-J 

23 

10 

9-6 

110 

35 

18 

16-0 

0-6 

0 

3 

22-08 

35 

11 

lS 

160 

73 

:i.s 

16 

22-4 

111 

36 

n 

1-8 

07 

0 

4 

13-76 

36 

11 

13 

4h 

74 

24 


11-2 

112 

36 

11 

17-6 

0-R 

0 

5 

5-41 

37 

12 

1 

176 

75 

24 

10 

0 0 

113 

36 

18 

6-4 

0-9 

0 

6 

21-12 

38 

12 

K 

6-1 

7H 

21 

16 

12 8 

111 

37 

4 

19-2 

1 

0 

6 

13-80 

39 

12 

14 

19-2 

77 

2.1 

3 

1-6 

115 

37 

11 

8-0 

2 

0 

13 

1-6 

40 

13 

1 

80 

78 

25 

D 

11-4 

116 

37 

17 

*20-8 

3 

0 

19 

11-4 

41 

13 

7 

20-8 

79 

25 

16 

3-2 

117 

38 

4 

9-6 

4 

1 

6 

3 2 

42 

13 

14 

9-6 

80 

26 

2 

16 0 

lid 

;is 

10 

22 4 

3 

1 

12 

IG-O 

43 

H 

1) 

22-1 

81 

26 

9 

1-8 

119 

38 

17 

11 2 

6 

1 

19 

4-8 

44 

14 

7 

11-2 

82 

26 

15 

17-6 

120 

:i9 

4 

0-0 

7 

2 

5 

17-6 

45 

11 

U 

00 

83 

27 

2 

6-4 

121 

39 

10 

12-8 

8 

2 

12 

6-4 

46 

15 

0 

12 8 

81 

27 

s 

19-2 

122 

39 

17 

1-6 

1 9 

2 

18 

l'J-2 

17 1 

1 15 

7 

Ifl 

85 

27 

15 

8-0 

123 

40 

.1 

14-4 

10 

3 

5 

BU 

48 

15 

13 

14*1 

86 

28 

1 

20-8 

124 

40 

10 

3-2 

11 

3 

11 

20-8 

49 

16 

u 

3-2 

87 

28 

8 

9-6 

125 

4U 

16 

16 0 

12 


18 

9-6 

50 

16 

6 

16-0 

88 1 

28 

14 

22-4 

126 

41 

3 

4-8 

13 

4 

4 

22 4 

51 

IC 

13 

4-8 

89 

29 

1 

11-2 

127 

41 

9 

17-6 

U 

4 

11 

11-2 

52 

1 16 

1!) 

17-6 

90 

29 

8 

0-0 

128 

41 

16 

6-4 

15 

4 

18 

0-0 

53 

17 

6 

6 4 

91 

29 

11 

12-8 

129 

12 

2 

19-3 

16 

5 

4 

12-8 

54 

17 

12 

192 

92 

30 

1 

1-6 

130 

42 

9 

8-0 

17 1 

3 

11 

1-6 

55 

17 

19 

8-0 

93 ' 

30 

7 

14-4 

131 

42 

15 

20-8 

IH 

5 

17 

14-4 

5G 

18 

5 

20-8 

1*4 1 

30 

U 

3 2 

132 

43 

2 

9-6 

19 1 

6 

4 

3 2 

57 

18 

12 

9-6 

95 

31 

0 

lG-0 

133 


8 

22-4 

20 

6 

10 

16-0 

58 

18 

18 

22-4 

96 

31 

7 

48 

134 

1 

43 

IS 

11-2 

21 

6 

17 

4-8 

5!) 1 

19 

5 

11-2 

97 

31 

13 

17-G 

135 

1 

1 44 

1 

2 

0-0 

.22 

7 

3 

17-6 

60 

19 

12 

0-0 

98 

32 

0 

6-4 

136 

44 

8 

12*8 

23 

7 

10 

6-4 

61 

19 

18 

12-8 

99 

32 

6 

19-2 

137 

44 

16 

1*6 

24 

7 

16 

19-2 

62 

20 

5 

1-6 

100 

32 

13 

8-0 

138 

45 

1 

14*4 

26 

8 

3 

8-0 

63 

20 

11 

144 

101 

32 

19 

20-8 

139 

45 

8 

3*8 

26 

H 

9 

20-8 

64 

20 

18 

3-2 

102 

33 

G 

9-6 

140 

45 

14 

16-0 

27 

8 

16 

96 

65 

21 

4 

16-0 

103 

33 

12 

22-4 

141 

46 

1 

4*8 

28 

9 

2 

32-4 

66 

21 

11 

4*8 

101 

33 

19 

11-2 

H-2 

4C 

7 

17*6 

29 

9 

9 

11-2 

67 

21 

17 

17-6 

105 

34 

6 

0-0 

143 

' 46 

1 

U 

6*4 
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TABLE LXXVo (3).-Hvnf>ni<a/. 


PtMM 

100,000. 

Weight of Metal 
perTon (Ay.)- 

M, dwK. glH. 

144 

47 

0 

19-2 

146 

47 

7 

8-0 

146 

47 

13 

20-8 

147 

48 

0 

9-6 

148 

48 

6 

22-4 

149 

18 

13 

11-2 

1.10 

49 

0 

0-0 

161 1 

49 

G 

12 8 

1,12 1 

49 

1.1 

16 

153 

49 

19 

114 

1.14 

.10 

6 

.1-2 

15,1 

50 

12 

16 0 

156 

50 

19 

48 

1.17 

51 

5 

17-0 

1,18 

51 

12 

6-4 

159 

51 

18 

19-2 

160 

52 

6 

h-0 

161 

52 

11 

20 8 

162 

52 

18 

96 

163 

53 

4 

22 4 

161 

53 

11 

112 

165 

63 

18 

00 

166 

54 

4 

12-8 

167 

54 

11 

1-6 

168 

64 

17 

11-1 

169 

55 

4 

.1-2 

170 

65 

10 

16-0 

171 

65 

17 

4-8 

172 

66 

3 

17-6 

173 

66 

10 

6-4 

174 

56 

16 

19-3 

175 

67 

3 

6-0 

176 

57 

9 

20-8 

177 

67 

16 

9-6 

178 

08 

2 

22-4 

179 

58 

9 

11-2 

180 

08 

16 

0-0 

181 

69 

2 

12-8 

182 

69 

9 

1-6 

183 

69 

16 

14-4 


Wtiebl olMoUl 
IMi Ton (Av,). 


184 

60 

2 

8-2 

185 

60 

6 

16-0 

186 

60 

16 

4-8 

187 

61 

1 

17-6 

188 

61 

8 

G-4 

189 

61 

14 

19-2 

190 

62 

1 

8-0 

191 

62 

7 

20-8 

1!)2 

62 

14 

9-6 

193 

63 

0 

22-4 

191 

63 

7 

n-2 

19.1 

63 

14 

0-0 


19 17 6 
6 6-4 


WamtorMfUl 
perXim (At.). 

__ _o*. ilwtn. Bn, 

224 76 3 11-2 

225 73 10 0-0 
220 73 16 12 8 

227 74 3 1-6 

228 74 9 14-4 

229 74 16 3-2 
2.30 75 2 16-0 

231 7.1 9 4-8 

232 75 15 17-6 

233 76 2 6-4 

234 76 8 19-2 

235 76 1.1 8-0 
2.16 77 1 2(1-8 
237 77 8 9-6 
2.18 77 14 22-4 

239 78 1 11-2 
210 78 8 00 

241 78 14 12-8 

242 79 1 1-6 

243 79 7 14-4 

241 79 14 3-2 

245 80 0 16-0 

246 80 7 4-H 

247 80 13 17-6 

248 81 0 6-4 

219 81 6 19-2 
260 81 13 8-0 
2.11 81 19 20-8 

252 82 6 9 6 

253 82 12 22 4 

254 82 19 11-2 
25.1 83 6 0-0 

256 83 12 12-8 

257 83 19 1-6 

258 84 6 14-4 

259 84 12 3-2 
84 18 16-0 


86 II 17-6 
86 18 6-4 


K’eiBbtnrHatil 
pm Ton (At.). 


264 

86 

4 

19-2 

265 

86 

11 

8-0 

266 

86 

17 

20-8 

267 

87 

4 

9-6 

268 

87 

10 22-4 

269 

87 

17 

11-2 

270 

BH 

4 

0-0 

271 

88 

10 

12-8 

272 

88 

17 

1-6 

273 

89 

3 

14-4 

274 

89 

10 

3-2 

275 

89 

16 

16-0 

276 

90 

3 

4-8 

377 

90 

9 

17-6 

278 

90 

16 

6-4 

379 

91 

2 

19-2 

280 

91 

9 

8-0 

281 

91 

15 

20-8 

2K2 

92 

2 

9-6 

283 

92 

8 

22-4 

284 

93 

16 

11-2 

280 

9.1 

2 

0-0 

286 

9.1 

8 

12-8 

287 

9.1 

16 

1-6 

286 

04 

] 

14-4 

289 

94 

8 

3-2 

290 

94 

14 

16-0 

291 

96 

1 

4-8 

292 

95 

7 

17-6 

203 

95 

14 

6-1 

294 

96 

0 

19-2 

29.1 

96 

7 

8-0 

296 

96 

13 

20-8 

297 

97 

0 

9-6 

298 

97 

6 

22-4 

299 

97 

13 

11-2 

.100 

98 

0 

00 

301 

98 

6 

12-8 

302 

98 

1.1 

1-6 

303 

98 

19 

14-4 


























eococQ 
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TABliE LXXVn (3).—MnftMtMvI. 


1 

PK. j»ei 

\7nglit of Motel 
|inr Ton (At,). 

100,000 

01 , dwts. fprh. 




3H 1 

112 

7 

11-2 

315 , 

112 

U 

0-0 

.346 1 

113 

(1 

12 8 

347 

113 

7 

1 6 

348 

113 

13 

11-4 

319 

114 

0 

.3 2 

360 

114 

6 

16-0 

351 

114 

13 

4-8 

.352 

114 

19 

17 6 

353 

115 

6 

6-4 

361 

115 

12 

19 2 

355 

115 

19 

8-0 

3.36 

116 

5 

20 8 

357 

lie 

12 

9 (I 

358 

116 

18 

22-1 

359 

117 

5 

11-2 

360 

117 

12 

0 0 

361 

117 

18 

12 8 

31)2 

118 

5 

1 G 

.363 

118 

11 

11-4 

361 

118 

18 

,3 2 

365 

119 

1 

16 0 

366 1 

119 

11 

48 

367 

119 

17 

17-6 

368 

120 

4 

6-1 

369 

120 

10 

19-2 

370 

120 

17 

8-0 

371 

121 

3 

20-8 

372 

121 

10 

9 6 

373 

121 

16 

22 4 

374 

122 

3 

11-2 

375 

122 

10 

00 

376 

122 

16 

12 8 

377 

123 

3 

1-6 

378 

123 

9 

14-4 

.379 

12.3 

16 

3-2 

380 

124 

2 

16-0 

381 

121 

9 

4-8 

382 

124 

15 

17-6 

383 

126 

2 

6-4 


««. dtru, RiH. 


I2ri K 19-2 
121) IS hO 
126 1 2U S 
126 8 9-6 

126 14 22 4 

127 1 11-2 
127 H 0 0 

127 14 12-8 

l-iK ] 16 

128 7 14-4 

I2h U 3-2 

129 0 16-0 

1-29 7 1-8 

1-29 l.l 17-6 

130 0 6 1 

130 6 19 2 
130 13 81) 

130 19 -JO 8 

131 6 9 6 

131 12 22 4 

J3I 19 IJ 2 

132 6 0 0 
132 12 128 

132 19 IG 

133 r> 14 1 

133 12 3-2 

133 18 16 0 

134 .6 48 

134 11 17 6 
131 18 6-4 

135 4 10-2 
133 11 HO 

135 17 20-8 

136 4 9-6 
136 10 22-4 

136 17 11-2 

137 4 O'U 
137 10 12-6 

137 17 1-6 

138 3 14-4 


Wcnglit of Mel«l 
pel Ton (At,). 


Of dwN giH, 


424 138 

425 138 

426 139 

127 I 139 

128 I 139 


138 10 3-2 

138 16 16 0 

139 3 1-8 
139 9 17-6 
139 16 6 4 


42D 140 2 19-2 

ISO 140 9 8-0 

431 110 15 20 8 

432 HI 2 9-6 

13.) 141 -^22 4 

431 , HI 13 112 

433 I 11J 2 00 

1.36 112 8 12 8 

4.17 142 13 16 

438 113 1 HI 


439 113 

140 ' 113 

111 , HI 

112 111 
413 ' 114 

111 115 

113 113 

.416 1(3 

447 116 

tIS I4G 


8 32 
II 16-0 
1 4-8 
7 17 6 
H 6-4 

0 19-2 
7 h-0 
13 20 8 
0 9-6 
6 22-4 


149 146 1.1 11-2 

450 147 0 0-0 

451 117 6 12-8 

452 147 13 1-6 

453 147 19 14-4 

461 148 6 3-2 

465 148 12 16-0 

456 148 19 4-8 

467 149 5 17-6 

468 149 12 6-4 

459 149 18 19-2 

460 150 5 8-0 

461 150 II 20-8 

462 150 18 9-6 

463 161 4 22-4 
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TABLK LXXVn (3).—roiiftRiiA{. 



Weight of Motal 

I’lS. IHlI 
100,000 

of Metnl 
|H>i Ton (Av ) 


Wi ipht of Mitdl 


WniRlit 1)1 Metal 

PtH. pel 
100,000. 

|K)r Toil (Av.) 

I’Ih pi I, pii Tun (Av.). 
100,000 ' 

its f)Dl 
100,000 

141 Tiiii (Av ) 

- 

0/. ilwts. 

gre. 

_ 

IV dHts. 

glM. 

_ 

07 ilwtB 
* 

gis 


nz 

liwlB. gm. 

464 

1.61 

11 

11*2 

4 H 6 

16H 

H 

160 

6000 

I 960 

0 

0 

0-0007 

0 

0 

0-110 

•I 6 B 

161 

IH 

00 

1 H 6 

16H 

16 

4 h 

7000 

32 SG 13 

8 

OOOR 

0 

f) 

0-120 

ine 

162 

1 12 H 

4 H 7 

169 

I 

17 6 

HOOO 

2613 

6 

16 

•0009 

0 

0 

0141 

167 

162 

11 

1-6 

4 hH 

1.19 

H 

G 1 

9000 

2940 

0 

6 

■001 

0 

n 

0-107 

46 tl 

162 

17 

14-4 

4 K 9 

169 14 

19 2 

10000 

3266 1.1 

8 

•002 

0 

0 

0 314 

160 

15.1 

4 

32 

190 

ICO 

1 

h-f) 

20000 

6 r )»3 

G 

16 

00.1 

u 

0 

0-470 

171 ) 

15.1 

10 

16 0 

491 

160 

7 

20 H 

30000 

9600 

0 

0 

-001 

0 

0 

0 627 

171 

1 . 1.1 

17 

1 

192 

IfiU 

11 

9 6 

400001 13066 1.1 

H 

•005 

0 

0 

0 - 7 H 4 

17:1 

1.11 

.1 17 6 

t 9 :t 

161 

0 

22 1 

r)i)Of)u 

16 , 1.13 

Pi 

16 

006 

0 

0 

0-911 

47:1 

J .11 

10 

G 1 

191 

161 

7 

11 2 

bOUOO 

19600 

U 

0 

•007 

0 

0 

1 - 09 H 

471 

1.11 

III 

19 2 

196 

161 

ii 

n 0 

70000 

22 K 66 13 

s 

noh 

n 

0 

12.14 

476 

151 

:i 

HO 

496 

162 

0 

12 ^ 

soooo 

26133 

6 

16 

00 ') 

0 

0 

1'411 

476 

1.15 

9 

20 H 

497 

162 

7 

1 6 

90060 

29400 

0 

0 

01 

0 

0 

1-068 

177 

15.1 

16 

96 

4 OS 

162 

1.1 

14-1 





02 

0 

0 

3 136 

47 h 

166 

2 

22-4 

199 

163 

0 

3 i 





03 

0 

0 

4-704 

479 

1.16 

9 11-2 

.KM) 

16.1 

6 

ICO 

0 0001 

0 0 

0 016 

04 

0 

0 

6-273 

4 SO 

1.16 

16 

0 0 

1000 

326 

13 

HO 

0002 

0 0 

0 031 

•05 

0 

0 

7 H 40 

4 H 1 

1.17 

2 

I 2 H 

2000 

C .13 

6 

ICO 

0003 

0 0 

0 017 

06 

0 

0 

9-408 

tS 9 

1.17 

■J 

1 6 

3000 

9 hO 

u 

0 

0004 

1 ) 0 

0 (163 

07 

0 

0 

10 976 

4 h;i 

157 

15 

14’4 

1000 

1306 


H 

0005 

0 0 

0 07 H 

OH 

0 

0 

12-544 

4 H 4 

lot) 


. 1-2 

5000 

1633 

n 

16 

•0006 

0 0 

0 094 

•09 

1 0 

0 

14-112 


Qold Aiihay Table. 

(6) Giving Bank and Mint Yalui"* «ii Fine (told pm Ton Avuirdiipoix of Oip, etc. 


Woight 
of Kiiie 


Viiliio of Oolil 111 1 Ton A> ni. 

Weight 
of Kinp 


Viiliie 0/ hold 111 1 Ton A\ nir 

Guld 





OoKI 







per Ton. 

Mint Vi&liiL 

llniik Viiliit), 

]iei Ton 

Mini 'V bIiip 

Dank Value. 

gn. 

£ 

8 . r 7 . 

£ 

1 . ll. 

gih. 

£ 

8 . 

( 1 . 

i' 


it. 

1 

0 

0 2-121 

0 

0 2-120 

9 

0 

1 

7-110 

0 

1 

7 084 

2 

0 

0 4-248 

0 

0 4-241 

10 

0 

1 

9-239 

0 

1 

9-205 

3 

0 

0 6-372 

0 

0 6-361 

II 

0 

1 

11 - 36.1 

U 

1 

11-320 

4 

0 

0 8-490 

0 

0 8-482 

12 

0 

2 

1-486 

0 

2 

1-440 

6 

0 

0 10-619 

0 

0 10-602 

13 

0 

2 

3-610 

0 

2 

3-066 

6 

0 

1 0-743 

0 

1 0-723 

11 

0 

2 

, 1-731 

0 

2 

5-686 

7 

0 

1 2-867 

0 

1 2-843 

10 

0 

2 

7 808 

0 

2 

7 807 

8 

0 

1 4-991 

0 

1 4-964 

16 

0 

2 

9-982 

0 

2 

9-927 
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TAHTjELXXVd (3).—nm/muctf. 
GUd Assay Table .—eonUmutL 


Weight 
pf Flue 

Value of Gold in 1 Ton A\ oir. 

Weight pf 
Fme Golil 
jior Ton. 

Velue of Gold in 1 Ton Avoir. 

Gold 
|Mr Ton. 

Mint Valne. 

Bonk VuliM. 

Mini Value. 

Bank Value. 

ijra- 

£ 

A 

il. 

£ 


rf. 

gz. 

£ 

8. 

if. 

£ 

t. 

d. 

17 

0 

3 

0*106 

0 

3 

0*048 

7 

29 

14 

8*10 

29 

13 

8*79 

18 

0 

3 

2*230 

0 

3 

2*168 

8 

33 

19 

7*6.1 

33 

18 

6.14 

19 

0 

3 

4*333 

0 

3 

4*289 

9 

38 

4 

7*09 

38 

3 

4.16 

20 

0 

3 

6*477 

0 

3 

6*409 

10 

42 

9 

6.14 

42 

8 

2*18 

21 

0 

3 

8*601 

0 

3 

8 530 

20 

84 

19 

1*09 

84 

IG 

4-36 

6*64 

22 

0 

3 

10*720 

0 

3 

10*650 

30 

127 

8 

7*6,1 

127 

4 

23 

0 

4 

0*849 

0 

4 

0*770 

40 

169 

18 

2*18 

169 

12 

8 7*2 

dwte. 







50 

212 

7 

8 72 

212 

0 

10*90 

1 

0 

4 

2*972 

0 

4 

2*800 

60 

254 

17 

3 27 

254 

9 

1*09 

2 

0 

s 

.1946 

0 

H 

5*781 

70 

297 

6 

0*81 

29G 

17 

3*27 

3 

0 12 

H-918 1 0 

12 

8*672 

80 

339 

16 

4*16 

3.19 

5 

5*45 

4 

0 16 

11 890 

0 

16 

11 ri61 

90 

382 

5 

10 90 

SBl 

13 

7*63 

.1 

1 

1 

2*86.1 

1 

1 

2*454 

100 

424 

15 

5*15 

421 

] 

9*81 

6 

1 

5 

5-8.16 

1 

b 

5-345 

2C0 

849 

10 

10*90 

848 

3 

7*6.1 

7 

1 

9 

8*800 

1 

il 

8*2:(6 

300 

1274 

6 

4.16 

1272 

5 

5*46 

8 

1 

13 

11*781 

1 

13 

11127 

400 

1699 

1 

9*hi 

1696 

7 

3*27 

9 

1 

18 

2*764 

1 

18 

2 016 

500 

2J23 

17 

3*27 

2120 

9 

1*09 

10 

2 

2 

5*727 

•2 

2 

4-900 

600 

2.148 

12 

8*72 

2544 

10 

10*90 

11 

2 

6 

8*700 

2 

6 

7*800 

700 

2973 


2*18 

29(18 

12 

8*79 

12 

2 

in 

11*672 

•1 

ml 

10 

10*600 

800 

3398 

3 

7*63 

3392 

14 

6*64 

13 

-> 

16 

2*616 

2 

15 

1*581 

900 

3821 

19 

1*09 

3816 

16 

4*36 

14 ' 

2 

19 

.1*618 

2 

19 

4*472 

1000 

4247 

14 

6*64 

4240 

18 

2*18 

IB . 

3 


8*500 

3 

3 

7.163 

2000 

849,1 

9 

1*09 

8481 

16 

4*36 

16 ' 

3 

7 

11*56.1 

3 

7 

10*2.14 

3000 

12743 

3 

7*6.1 

12722 

14 

6*64 

17 

3 

12 

2-.3.16 

;i 

12 

1*146 

4000 

16990 

18 

2*18 

16963 

12 

8*79 

18 1 

3 

16 

6*500 

3 

16 

4*o36 

5000 

21238 

12 

8-72 

21*204 

10 

10*90 

19 

4 

0 

8*401 

4 

0 

6-927 

6000 

25486 

m 

1 

3*27 

25445 

9 

1*09 

Oi. 







7000 

29734 

1 

9*81 

29686 

7 

3*97 

1 1 

4 

4 

11*46 

4 

4 

9 01 

8000 

33981 

16 

4.16 

33927 

5 

5*46 

2 1 

K 

9 10 90 

8 

9 

7*6,1 

9000 

38229 

10 

10*90 

38168 

3 

7*63 


12 14 10 .16 

12 

14 

5*46 

10000 1 

42477 

5 

6-46 

42409 

1 

9*81 

4 1 

16 19 

9*01 

16 

19 

3*27 

20U00 ' 

84954 

11 

10*90 

84818 

3 

7*63 

5 

21 

4 

9*27 

21 

4 

1*00 

30000 

127431 

17 

4*36 

127227 

5 

6*46 

® 1 

2B 

9 

8*72 

1 

26 

8 10*06 









Tlie mint value per ton of gold in an ore yielding 38 on, 12 dvte. i8’7C gie. ie 
found thus:— 


20 oz. eorreapondB to £84 19 1*091' 

8 „ „ „ 33 19 7*6.16 

12 dwtB. „ „ 2 10 11*673 

18 grs. ,1 f, 

•7 RW. » 

00 II II 11 



£121 1.1 0*223. 
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TABLE IiXXVd (.‘i).-w»m/tnweZ. 

Gold Ansay Table. 

(e) Givinp; Bank aud Miut Valui‘h of Ji'ine Gold per Ton Avoinlupuie of Ore or Alloy. 


Perfcnt- 1 

Value of (Jiilil in 1 Ton Avnii. 

IVrcBJit 

Value of Uolil in 1 Ton Avoir. 



- 



-- 



ajni til 

Fine 

- 




-■ 

— 

Gold. J 

Mint Value. 

Uduk Value. 

UM. 

Mint Value. 

llank Value. 


£ 

K, 

rl. 

£ 

K 

f/. 


£ 

H. 

r/. 

£ 

g 

tf. 

0-00001 

U 

0 

3 330 

0 

0 

3 32.1 

0-06 

H3 

5 

1-360 

83 

2 

6-236 

-00002 

0 

0 

6‘600 

0 

0 

6-6.10 

■07 

97 

2 

7-527 

96 19 

6-160 

-00003 

0 

0 

9-991 

0 

0 

9-97.1 

•08 

111 

0 

1-7 i.*i 

110 

16 

6-961 

•00004 

U 

1 

1-321 

0 

1 

1-299 

09 

124 

17 

7-9().3 

124 

1.1 

7-854 

-0000.’) 

0 

1 

l-O.’)! 

0 

1 

4 621 

1 

i:i8 

16 

2-18 

138 

10 

8-72 

-ooooo 

0 

1 

7 981 

0 

1 

7 949 

2 

277 

10 

4-36 

277 

1 

6-46 

-00007 

0 

1 

11 312 

0 

1 

11-274 

■3 

416 

5 

6-.14 

415 12 

2-16 

■ooous 

0 

a 

2-rtl2 

0 

o 

2-699 

i 

555 

0 

.‘^72 

.’)51 

2 lO’&A 

‘00UO9 

0 

) 

md 

6 972 

0 

o 

w 

r)9Ji 

7) 

G95 

ID 

10 96 

G92 

13 

7-6.3 

•0001 

0 

2 

9-302 

0 

2 

9 219 

R 

8.12 

11 


831 

4 

4-36 

•0002 

0 

f) 

6 601 

0 

fl 

6 497 

'7 

971 

6 

3 27 

969 

15 

1-60 

•0003 

(J 

K 

3-907 

0 

8 

3-710 

■8 

1110 

1 

5-45 

1108 

5 

9-81 

•0001 

0 

11 

1-2U1* 

0 

11 

0 99.1 

•9 

1248 

IG 

7-63 

1216 

16 

6-64 

■0006 

0 

i:i 

in.'ill 

II 

13 

10 244 

1 

i:i87 

Ji 

9sl 

1.185 

7 

3-2? 

•0(100 ' 

0 

16 

7 813 

0 

16 

7-492 

2 

2773 

3 

7-li3 

2770 

14 

G-.34 

0007 

0 

19 

6-11:) 

0 

19 

1-711 

7i 

1162 

15 

5-4.'‘) 

1156 

1 

9-81 

-0008 j 

1 

3 

2-117 

1 

2 

1-990 

4 

.l.'i.lO 

7 

3-27 

6.141 

9 

1-69 

•0009 

1 

4 

11-720 

1 

4 

11-239 

7} 

6937 

19 

1-60 

6926 

16 

4-36 

-001 

1 

7 

9-022 

1 

7 

h ls7 

G 

832.1 

10 

l0-!i» 

s:)i2 

3 

7 63 

•002 

2 

16 

6-013 

' 2 

16 

1 976 

7 

9713 

2 

8-72 

9697 

10 lo Oo 

-003 

4 

3 

S-OO.'i 

' 4 

3 

1-162 

s 

11100 

U 

6-61 

11082 

18 

3-18 

-004 

5 

11 

0Or7 

! 0 

10 

9 919 

9 

12488 

6 

4-.'!6 

12468 

5 

5 45 

•00,6 

6 

18 

9 109 


18 

G 136 

iU 

1387.6 

18 

2-18 

13863 

12 

8-72 

-006 

R 

6 

6-131 

! K 

6 

2 924 

21) 

1 27761 

16 

1-36 

27707 

5 

5-45 

■007 

9 

14 

3 163 

1 9 

13 

11 411 

30 

1 41627 

11 

6.14 

415GU 

18 

2-16 

•008 

11 

2 

0-176 111 

1 

7-898 

40 

r):)5o:i 12 

B-t2 

5.1411 

10 10-06 

-009 

|12 

9 

9 196 

12 

9 

1 386 

50 

69379 

10 

lo-yo 

69-268 

3 

7-63 

■01 

13 

17 

6 2l8 

13 

17 

0 S73 

no 

1 h.’i255 

9 

1-09 

83121 

IG 

4-.36 

■02 

|2' 

16 

0-4.V) 

27 

11 

1 74,1 

70 

97131 

7 

.127 

1 96975 

9 

1-69 

•03 

'41 

12 

O-IJ-'J 

41 

II 

2 618 

80 

111007 

5 

.1 J.*) 

110829 

1 

9 81 

■04 

|5.6 

10 

0-872 

1.16 

8 

3 196 

90 

121883 

3 

7-6.3 

121682 14 

6-.64 

■05 

69 

7 

7-090 

69 

6 

4 .‘lii.'l 

100 

138759 

1 

9-81 

1.18636 

7 

3-27 


Supposing a mineral yielded 0'007HD8 [N'T cent, of line gold, then tlie value of gold 
per ton of mineral is found as follows;— 

0'007 conesponds to ;£9 14 3*163 

■onoR „ .,12 a 417 

•0000,') ,, „ 0 1 4-061 

•000006 .,0 0 1-998 




Therefote 0-007850 


II 


010 18 0-219 
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TABLE LXJVd (3).-Gold Amy l^Ue. 

(i/) Caint Gold, with rnireRiMnidnif; WnghlR niid VhIuor 


CaiRt Uold I 

n I'fRr'SlKlUlik 
0 0 1 

0 0 2 

0 0 3 

0 0 4 

0 0 3 

0 0 6 1 

0 0 7 1 

0 1 U I 

0 2 0 1 

0 3 0' 

1 0 0 

2 0 0 

3 0 0 

4 0 0 

6 0 0 

6 0 0 

7 0 0_ 

Gold ]t6>r 1000 
[larta, 


Wriglil orhiiu 
Gold oz 

nr dutii gn 
0 0 0 626 
0 0 1260 
0 0 1-H75 
0 0 JfiOO 
0 0 3 126 
0 0 3 7501 

0 0 4-375' 

0 0 6 000 
0 0 10 I 

0 0 15 

0 0 20 

0 1 16 

0 2 12 I 

0 3 8 I 

0 4 4 I 

0 D 0 

0 5 20 


Cant Gol'l. 


Mint Valni 
111 Riild 


5 3097 

6 6371 
7-9616 
9-2919 

10-6193 

9-2386 

7-M580 

6 4772 
0-9616 

7 4316 

1- iiO 

8 3862 

2- 863 

9 3400 


1 Oaiat Gull], 

Woitfht of fine 
Giild pii 0/, 1 

11't It gr Eifilitbii 

'n, 

dwtH 

m 

3 

0 

0 

0 

6 

16 

9 

0 

0 

0 

7 

12 

10 

0 

0 

0 

H 

8 

11 

0 

u 

0 

9 

4 

12 

0 

0 

0 

10 

0 

13 

i) 

0 

0 

10 

20 

14 

0 

0 

0 

11 

16 

13 

0 

0 

0 

12 

12 

16 

0 

0 

0 

13 

H 

17 

0 

u 

0 

11 

4 

18 

n 

u 

0 

16 

0 

19 

0 

0 

0 

15 

-.'0 

•20 

0 

0 

0 

16 

6 

21 

0 

u 

0 

17 

12 

22 

0 

0 

0 

18 

s 

23 

0 

0 

0 

19 

1 

21 

0 

0 

1 

0 

0 


Mint Value 
ofOoM. 

» rf ■ 

R 3-AI 
11 10 2964 
16 3-772 
IB 11-25 

2 5-72 

6 0 2046 
9 6 631 

13 11500 

16 7-63 

0 2-1136 

3 8-190 

7 3 0631 

10 9 6l 

11 10227 

17 10 5 

1 4 9772 
1 II 15 


Ct. (t wT 
0 0 


0 0 
0 1 


9 2 

12 0 
14 1 


Eiglithe. 

0'7Ch 

1536 

2 304 

3 072 

3- 840 

4- 603 
6-376 
6144 

6- 912 
7 08 

7- 36 
7-04 
6-73 
040 
6-03 

5- 76 

6- 44 
6-12 
4-80 
1-6 
C-4 

3- 2 
0 

4- 8 
l-C 
6-4 
3-2 


Fine OoM pei o/ 

ilwii] gii 
0 0-48 

0 0-96 

0 144 

0 1-92 

0 2-10 
0 2-B3 

0 3 36 


Hint Valui. 


£ k 
0 0 


a. 

1- 01915 

2- O3390 

3 06836 

4 07781 
6-0972? 
611672 
713613 
816563 
917560 


n 

4 80 

0 

U 

10-1945 

0 

9 6 

0 

1 

8-3396 

0 

11-4 

0 

2 

6-5836 

0 

192 

0 

3 

4-7781 

1 

0 

0 

4 

2-9727 

1 

48 

0 

6 

1*1672 

1 

9-6 

0 

5 

11-3618 

1 

11-4 

0 

6 

9-5663 

1 

19-2 

0 

7 

77560 

2 

0 

0 

3 

5-946 


3 0 

10 0 
12 0 
14 0 

16 0 
18 0 


11-300 

5-836 

11-731 

5-727 

11-672 

5-613 

11-663 

5-500 
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TA.BLE LXXVb (1).~Pernentage of NhuGO^ in a mixture of Na^GOg and K0CO3. 

1 gmi. K,C0j3i441)1316 c.(aiu. acid; ^'rm. K'/igCOg-'li^K 30141 RriiiR ncid. 

If volume in c.i'mK. nf arid UHod, then ;- 

IVnsentap' of NajW 4 inixtiiro = (V —144'0131 G) x '<£‘27^314. 

A difference of O'OI u.rin. iti V Jimkea a differiMirr uf 0*0:138 in the percpTitagp of 
NbjOO,: in no caao, tlion, can ^y{i mly on more tkau twn places uf dBciiiiiilK in the 
jioroeijlagrs. 


V V feii 

i |£i 


r-9t I 8-17 


149 I 10-00 

180 ri-J7 

181 11-05 

182 lO-HS I 17-OG : 17-2‘t 

188 ly-n 


164 I 21-39 
168 I 23-67 

186 25-95 

187 28 22 

188 30-50 


32 33 ,32-55 


169 33-78 

160 36-06 

161 37-34 

162 39-62 

168 41-89 

164 44-17 

166 46-43 

166 18-73 

167 51-01 

168 53-39 

169 86-87 

170 67-84 

171 60-12 

172 62-40 

178 64-68 

174 66-96 I 67-19 I 67-11 


36-43 I 36 66 36-88 |37‘11 


10-30 140-53 

40-76 

42-58 142-81 

43-03 

44-86 45-08 

46-31 

47 11 47-36 

47-39 

49-41 49-61 

49-87 

51-69 61-92 , 

, 62-16 

53-97 54-20 j 

1 51-13 

66-25 56-48 

56-71 

68-63 158-76 

58-98 

60-81 61-03 

61-26 

63-UR 63-31 

63-54 

66-36 66-69 

66-82 

07-64 67-87 

' CH-10 


39-16 39-39 
41-41 .41-67 


56-93 ' 67-10 

60- 21 I 69-41 

61- 49 161-72 
63-77 64-00 
66-06 ' 06-27 


61-95 62-17 
64-22 61-45 
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TABLE LXXVb (1).^—oMrfiTiiMii. 



TftiithB of a cm. Cube. 

Ih 

^sS 

•« 

1 

■2 

B 

•4 

•6 


B 

l' 

-a 


178 

69-24 

09-46 

69-69 


70-15 

70-38 


B 

71-06 

71-29 

176 

71-52 

71-74 

71-97 

73-30 

72-43 

72-65 

73-88 

73-11 

73-34 

73-57 

177 

73-79 

74-02 

74-25 

74-48 

74-71 

74-93 

75-16 

75-39 

75-62 

75-84 

178 

76-07 

76-30 

76-53 

70-76 

76-98 

77-21 

77-44 

77-67 

77-90 

78-12 

179 

78-35 

78-58 

78-81 

79-03 

79-26 

79-49 

79-72 

79-95 

80-17 

80-40 

180 

80-63 

80-86 

81-09 

81-31 

81-54 

81-77 

82-00 

82-22 

82-45 

82-68 

181 

83-91 

83-14 

83-36 

83-59 

83-82 

84-05 

84*28 

84-50 

84-73 

84-96 

182 

85-19 

85-41 

85-64 

85-87 

86-10 

86-33 

86-55 

86-78 

87-01 

87-24 

188 

87-46 ' 

87-69 

87-92 

88-15 

88-38 

88-60 1 

88-83 

89-06 

89-29 

89-52 

181 

89-74 i 

89-97 

90-20 

90-43 

90-65 

90-88 

91-11 

91-34 

91-67 

91-79 

185 

1 

92-02 ! 

92-25 

92-48 

92-71 

92-93 

93-16 i 

93-39 

93-62 

93-84 

94-07 

186 

94-30 ! 

94-53 

94-76 

94-98 

95-21 

95-44 

'95-67 

1 95-90 

96-12 

96-35 

187 

. 96-58 

96-81 

97-03 

97-26 

97-49 

97-72 

i 97-95 

i 98-17 

; 98-40 

98-63 

188 

98-86 

99-09 

99-31 

1 

1 

99-54 

' 99-77 

i ! 

1100-00 

i * 

t * 

1 

! * 

i 

♦ 

i 


TABLE LXX Vs (2).—Percentage of MgCOj in a mixture of MgCOj and CaCO|. 

1 gnn. CaCOjS 199‘80020 cxnu. ~ acid; 1 grui. MgCOj,ig237'07916 e.cme. ~ acid. 

IF Y a: volume in c.cmii. of acid, neutralieed l>y 1 grm. uf tbe mixture, then 

Percentngc of MgCO, in mixture=(y-199-80020) x 2-6824766. 

A difference of O'Ol G.cm, in Y mokes u difference of 0‘02C8 in the {«i-centBge nf 
UgCO,; Boot V>eHt wt> cannot rely on auylhiiig beyond Llie second decimal. 
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TABLE LXXVh (2).— foaiiami. 








^ — 









Tentbs ofacni. (Mbfi. 






•0 

■1 

•2 

8 

^ 1 

*6 

■6 ' 

■7 

•a 

-9 

207 

19'81 

19-68 ! 

19-86 

20-12 

20-39 

20-66 

20-92 

31-19 ^ 

31-46 

21-73 

208 

22-00 

22-26 1 

22-63 

22-80 

23-07 

23-34 

23-61 

33-87 

24-14 

24-41 

209 

24-68 

24-95 1 

25-21 

25-48 

26-76 

26-02 

26-29 

26-66 

26-82 

27-09 

210 

27-36 

27-63 

27-90 

28-17 

28-43 

28-70 

28-97 

39-21 

39-51 

29-77 

211 

30-04 

30-31 

30-68 

30-86 

3112 

31-38 

31-66 

31-92 

33-19 

32-46 

212 

32-73 

32-99 

33-26 

33-63 

33-80 

34-07 

34-33 

34-60 

34-87 

36-14 

218 

36-41 

36-GH 

36-94 

36-21 

36-48 

36-76 

37-02 

37-39 

37-65 

37-82 

214 

3«-i>9 

3H-36 

38-63 

38 90 

39-16 

39-13 

39-70 

:iu-97 

40-24 

40-60 

215 

. 40-77 

41-04 

41-31 

41-68 

41-86 

4-2-11 

12-38 

42-65 

42-02 

43-19 

216 

43-46 

13-72 

43-99 

44-26 

41-63 

U-80 

46 07 

46-33 

45-60 

46-87 

217 

46-14 

46-41 

46-67 

46-94 

47-21 

47-48 

47-76 

48-02 

48-28 

48-56 

218 

48-K2 

49-09 1 

49-36 

49-63 

49-89 

00-16 

50-43 

50-70 160-97 

61-23 

219 

61-60 

61-77 

62-04 

52-31 

62-68 

62-81 

53-11 

63-38 

63-66 

63-92 

220 

64-19 

54-45 , 

64-72 

64-99 

66-26 

66-63 

65-79 

56-06 

56-33 

66-60 

221 

66-87 

67-14 1 

1 

67-40 

67-67 

67-91 

58-21 

68 48 

68-76 

69-01 

59-38 

222 

69-66 

69-82 

60-09 

60-36 ! 

60-62 

60-89 

61-16 

61-43 

01-70 

61-96 

228 

62-23 

62-61) 

62-77 

63-04 

63-31 1 

63*57 

63-84 

64-11 

64-38 

64-66 

224 

61-92 

66-18 

65-46 

66-72 

65-99 1 

66-26 

66-62 

06-79 

67-06 

67-33 

225 

67-60 

67-87 1 

68-13 

68-40 

68-67 1 

68-94 

69-21 

69-48 

69-74 

70-01 

228 

70-2H 

1 70-66 

70-82 

71-09 

71-36 

|71-62 

71-89 

72-16 

72-43 

72-69 

227 

72-96 

73-23 

73-60 

73 77 

7104 

174-30 

74-67 

74-81 

76-11 

76-38 

228 

75 65 

75-91 

1 76-IH 

70-46 

76-73 

1 76 99 

77-23 

77-62 

77-79 

78-06 

229 

7H-33 

78-60 

78-86 

79-13 

79 40 

79-67 

79-91 

80-21 

80-47 

80*74 

280 

81-01 

81-28 

81*56 

81-81 

82-08 

82-35 

82-62 

82-89 

83-16 

83-42 

281 

83-69 

83-96 

84-23 

84-60 

84-77 

85-03 

85-30 

86-67 

86-64 

86-11 

282 

86-38 

86-64 

86-91 

87*18 

87-45 

87-72 

87-98 

88-26 

68-63 

88*79 

288 

89-06 

89-33 

89-69 

89-86 

90-13 

90-40 

90-67 

90-94 

91-20 

91*47 

284 

91-74 

92-01 

92-28 

92-64 

92-81 

93-08 

93-36 

93-62 

93-89 

94-16 

285 

94-42 

94-69 

94-96 

96-23 

96-60 

96-76 

96-03 

96-30 

96-57 

96-84 

286 

97-11 

97-37 

97-64 

97-91 

98-18 

98-46 

98-71 

98-98 

99-26 

99-63 

287 

99-79 

« 

* 

* 

« 


♦ 



* 
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TAliLli! LXXTb (3).—Poropntafte of CaCO, m a mixture of CaTIO, and BiGO,. 

1 gnu. KtCI<.)g^l36'b0136 c.emB ^ aoid; 1 (;rm. UaC'0,el90'K0020 c.ciiui. aciiL 


If V B vnluiuB Ilf ^ acid, neatraliBed by 1 grui. nf iiiixtuie, then:— 

Fercputage nf UB('!OgB(V- lSS‘^013.'i) x rD3ri23K. 

A ditTcrence of O'Ol c-cui. in V makPH a dilfeivnoe nf 0'0156 in thp (wnentage nf 
CnCl: roBuItfl to be rcliod on at best only to the Beconrl dpcinioJ. 


TmUia of a cm. Uiibe. 



* • * 0-16 0-Sl 0 ill 1>’G2 

1-24 I 1-40 1-55 1-71 1-KC , 2 02 i a-li* 

21!J I 2-C4 I 2'KO ' 2 93 311 .VJG 312 OTiTj 3'7:j 

0 4 33 I 4 31 IGO 4 K2 I'97 3 13 G‘29 

S fi‘91 I 6-OG I 6-22 637 ' G-33 G-G9 I G8t 


7-00 I 7-lB I 7-31 
G 


7-46 7-G2 7-77 

9-02 9-17 9-33 

10-57 10-73 10-88 

12- 13 12-28 12-44 

13- 68 13-84 14-00 


7-93 8-09 

9-48 ' 9Gl 
11-04 11-20 
12 59 12 73 

14-15 14-31 


8- 2i I 8-40 

9- 80 9-96 

11- 33 11-51 

12- 91 '13 0G 
14’4C 114‘i;2 


14-93 
16-48 

147 i 17 88 I 18-04 
19-59 
21-15 


15- 24 15-39 15-55 

16- 79 16-95 17-11 
IS 3.5 18-.51 18-66 
19-90 20-06 20-22 


I 15-86 
17-42 
18 97 
20-53 
, 22-08 


16- 02 116-17 

17- 67 117-73 
19-13 19-28 
20 68 20-84 
22-21 ,22-39 


23-64 
-25-19 
26-75 
I 28-30 
129-80 


23-79 23-95 

25- 35 25-50 

26- 90 ,27-06 
28-16 ,28-61 
30-01 130-17 


30- 33 30-18 

31- 88 32 01 

157 ' 33-44 33-59 

31-99 35-15 

30-55 36-70 


31- 10 31-20 31-41 

32- 66 32-81 32-97 
31-21 34-37 34-52 
35 77 35-92 36-08 
37-32 37-48 37 63 


31-57 j 31-72 

33- 12 33-28 

34- 08 34-81 

36- 23 30-89 

37- 79 37-96 


38- 10 

39- 65 

41- 21 

42- 77 
104 I 44 -32 

45-88 

166 I 47-43 I 47-59 


38-57 .38-72 38-88 39-03 39-19 39‘30 39-60 

40 12 40-28 40-43 40-59 4076 40-90 41 06 

8 41-83 41-99 42-14 42-30 42‘46 42‘61 

- 43-86 14-01 44-17 

46-41 46-67 45-72 

40-31 46-50 46-66 46-81 4697 47-13 47-27 

47-90 48-05 48-21 48-37 48-52 48-68 4888 
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TABLE LXXVit L^V— 


TmtiiB of • cm. Oobo. 
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TABLE LXXVi (4) —FeteeubiKO of CaCO, in a mixtim of CaGO| and BaCO,. 

1 BaCO,^101'31712 o-cma. ^ oridj 1 GaUO,3l99'80020 i!.oina, ^ add. 

Tf V-ayolnnie in arms, of ^ aoid, neutnliaed by 1 gnu. of mixtnrp, tben:— 

Potoentago of GaCO,- (V -101*31712) x 1-01G4028. 

Here mote lelianee may, vith Tery finely gradnabed bnrettes, be placed on the eeoond 
decimal in the perrantagea, bat nothing fnrthet can be relied upon. 


■ 










— — 

^ IP 

1 




Teutlia ol % i in. Guht. 





! H 

II <0 9' 

> gS 

■0 ' 

■1 

•2 1 

1 

3 ' 

■4 1 

■5 ' 

1 

6 1 

7 

T ' 

'B 

101 

* 1 


* 1 
* 1 

* 

0-08 

1 

0-19 1 

1 

0-29 

0-39 

0-49 

0-69 

102 

0 69 

0-79 

0 90 1 

1-OU 1 

1-10 

1*20 

1-30 

1*10 

I-.')! 

1-61 

103 

171 

1-81 

1-91 

2-01 1 

2-11 

2-22 

2-32 

2-42 

2-62 

2 62 

104 

2*72 

2-83 

2 93 

3-03 

3-13 

.3-23 

3-33 

3-43 

3 64 

3 64 

105 

3 74 

3 84 

3-94 

4-04 1 

416 

4-25 

4-36 

4 45 

1-55 

4-65 

106 

4-76 1 

1 4*86 

4-96 

6-06 1 

5-16 I 

5-26 

5-36 

6 47 

5-67 

6 67 

107 

B-77 

5*87 1 

1 5-97 

6-08 1 

6-18 

6 2b 

6-38 

6-48 

6-68 

6-08 

108 

6*79 

6-89 1 

1 6 99 

7-09 , 

7-19 

7 29 

7-40 

7-61) 

7-60 

7 70 

109 

7-80 

7*90 1 

1 8 00 

811 

8-21 ' 

8-31 

8-41 

8-51 

8-61 

h-72 

110 

8’82 

8 92 1 

9 02 

9-12 

9 22 

9-32 

9 43 

9-53 

9 63 

9 73 

111 

9-83 

9-93 

10*04 

10-14 

10-24 

10*34 

10-44 

10 54 

1064 

10 76 

118 

10-H6 

10 95 

11-06 

11-16 

11 23 

11 36 

11-46 

11-66 

11 66 

11 76 

113 

11*86 

11*96 

12 07 

12 17 

12 27 

12*37 

12 47 

12-67 

12-68 

12-78 

114 

ia-88 

12*9h I 

1 13-08 

1318 

13 28 

13-39 

13 49 

13-59 

13-69 

13-79 

115 

13 89 

1400 

14 10 

14 30 1 

14-30 1 

14-40 

14 50 

14-60 

14 71 

14-81 

116 

14*9] 

1601 

1611 

16 21 

16-32 

16-42 

' 16.62 

1.6-62 

15 72 

16-82 

117 

LI 92 

16 03 

16 13 

' 16*23 

16 33 

16-43 

16-53 

16-64 

16-74 

16-84 

IIB 

16*94 

17-04 

' 17-14 

17-24 

17-35 

17-46 

1 17-56 

17-66 

17-76 

17-85 

119 

17 96 

18-(16 

18-16 

lb-26 

18-36 

18-46 

18-66 

18-67 

18-77 

18-87 

180 

18*97 

19 07 

1917 

19*28 

1 

19-38 

19 48 

19 58 

19-08 

19-78 

19-88 

121 

19*99 

1 20*09 

20-19 

! 20*29 

20 3!) 

20-49 

20-60 

30-70 

20-80 

20-90 

122 

21-00 

21-10 

21-20 

1 21-31 

21-41 , 

21-61 

21-61 

21-71 

21-81 

21-92 

128 

2202 

1 22-12 

23-22 

22-,32 

22 42 

22-62 

22 63 

22 73 

22-83 

22 93 

184 

23 03 

23-13 

23-24 

, 23-34 

23-44 1 

23-51 

23-64 

23 74 

23-84 

23-95 

125 

3406 

24*16 

‘ 24*26 

1 24*36 

24-16 ' 

24-66 

24-66 

24-76 

24-86 

24-96 

126 

^ 26-06 

26-16 

26 27 

! 25*37 

25-47 

26-.’)7 

25-67 

25 77 

26-88 

25-98 

187 

26 08 

36-18 

26 28 

1 26-38 

26 48 

26-59 

26-69 

36 79 

26 89 

20-99 

12B 

27-09 

27-20 

27 30 

1 27 40 

27-60 

27 60 

27*70 

-27 80 

27-91 

28-01 

129 

28-11 

28-21 

28 31 

2H-41 

28-62 

28-62 

28 72 

28-82 

28-93 

29 02 

180 

29-12 

29 23 

29-33 

, 29-43 

29-53 

29-63 

29-73 

29 84 

29-94 

3004 

181 

.3014 

30*24 

30-34 

1 30-44 

30-95 

30-65 

1 30 76 

30 85 

30 96 

31-05 

188 

31*16 

31 26 

1 

31 36 

1 31-46 

31*56 

31-66 

13176 

1 

31-87 

31-97 

32-07 
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TABLE LXXVb (1).— eontimed. 


llj 

-0 

1 

-2 





188 

32*17 

32*27 

32*37 

184 

33*19 

33*29 


189 

34*20 

34*30 

34*40 

186 

35*22 

3.J-.32 

.35*12 

187 

.36*23 

36-33 

36*44 

188 

.37*25 

37*35 

37*45 

189 

38-26 

38*36 

38-47 

140 

.39*28 

39*38 

39*48 

141 

40*29 

40*40 

10*50 

142 

41*31 

11*41 

41 *.31 

148 

42*32 

12*43 

42*53 

144 

43*34 

4.3*44 

13*.'il 

145 

44*36 

41*46 

44*56 

146 

45.37 

45*47 

4.3*.37 

147 

46*39 

46*49 

46.39 

148 

17*40 

47*50 

47-61 

149 

48*12 

48*52 

48-62 

150 

49*43 

49-.3S 

49-61 

191 

50*45 

60-.55 

50-65 

192 

61*46 

51*57 

61-07 

198 

52*48 

52*68 

52-68 

194 

53*49 

1 .33*60 

53-70 

199 

64*51 1 

1 64-61 

64-71 

196 

55*53 

' 55*6.3 

55*73 

197 

66*54 

56*64 

56*74 

158 

67*56 

67*66 

57*76 

199 

58*57 1 

58-67 

68*77 

160 

59.39 1 

69*69 1 

69*79 

161 

60-60 

60*70 

60-81 

162 

61*62 

61*72 

61*82 

168 

62*63 

62-73 

62*84 

164 

6.3-66 

63*75 

63*85 

165 

64*66 

64*77 

64*87 

166 

69*68 

65*78 

66*88 

167 

66*69 

66*80 

66*90 

168 

67*71 

67*81 

67*01 

168 

68*73 ' 

68-83 

68-93 


T« 51 iu» of ■ cm. Colic. 


32- 48 , 32-5K 32-68 I 32*78 32-H8 

33- 42 ' 33-69 .33-69 ' 33-KO 33*90 

34- 51 1.34*61 34*71 '34*81 .14*91 

35- 53 35-62 35-72 135-83 35-93 

36*54 36*64 36*74 36*84 36*94 

37- 5.1 37-66 37*76 37*86 37*96 

38- 57 38*67 38*77 ,38-87 38-97 

39- 58 39-68 ;t9-79 39*89 ,39*99 

40*60 10*70 40 80 40*00 41*00 

41*6] 41*72 il-82 41*92 1 42*02 j 

42*63 42-73 42*83 42*93 143*04 I 

13*64 13*75 43*85 13*95 44*05 I 

44*66 111*76 44*86,11*96 116*07' 

46*68 45*78 45*88 45*98 ' 46■0^ 

46*69 116*79 46*69 . 17*00 147*10 



47*81 47-91 
'48-82 48 93 

49- 84 19-94 

50- 85 50-96 

51- 87 151-97 

52- 89 I 52*99 
53*90 54*00 
54*92 ' 55*02 
55*93 56*03 
56*9.5 57*05 

I I 

57*96 ''58*06 
168*98 ,59*08 
59*99 160*09 


48*01 18*11 
49*03 19*13 
.'ilHH '.50*14 
161*06 51*16 
.52*07 52 17 

I 

5.3*09 5.5*19 
54*10 154*21 , 
65*12 '55*22 
56*13 ,56*24 ' 
67*15 67*25 

68*17 .58*27 
.59-18 59-28 

60- 20 60 .30 

61- 21 >'61*31 
62*23 62*33 


62*94 63*01 16.3*14 63*24 63*34 

63*95 64*05 64*16 64*26 64.36 

64*97 65*07 ' 65*17 65*27 66*37 

66*98 66*09 66 10 66*29 66*39 

67*00 67*10 67*20 67*30 67*41 

68*01 68*12 68*22 68*32 68 12 

69*03 69*13 169*23 169*33 69*44 


32*98 .33*08 
.14*00 34-10 
35*01 35*12 

36- 03 36-13 

37- 04 .37*15 

38*06 38*16 
.39*08 39*18 
10-09 40*19 
41*11 41*21 
42*12 42*22 

43*14 43*24 
44*15 44*26 
45*17 45*27 
46*18 16*28 
47*20 47*30 

48*21 48*.32 
49*2.3 49*33 
60*2.5 50*35 
51*20 51.36 
62*28 52*38 

6.3-29 53-39 
64*31 54 il 
65-.32 !>6*42 
56*34 56*44 
57*35 57-46 

58*37 68*47 

59- 38 69-49 

60- 40 60-50 

61- 41 61-52 
62*43 62*53 

63*46 63*65 
64*16 64*56 
65*48 65*58 
66*49 66*59 
67*51 67*61 

68*52 68*62 
69*54 69*64 
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TABLE LXXVi 





Tlie followJuK mixtures are lees likely to uecur:— 

. MgCOg and SrCO ,; percentage of MgCO,(Vr 13D‘601S6) x 0‘9B44G68. 

. MgCO. and BaCO,; percentage-of MgCOg=.(V -101’317123) x 0‘736562B. 
SrCOt and BaCO,; percentage of 6iGO,-(V-101’317123) x 2 9263203. 
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TABTjE LXXVe ^0).—Parcentago of NaCl iu a mixture of NaCl and KCl. 

1 grm. KClsl34‘048'257 e.cms. of ailvet aoL; 1 gtm. NaUlslTO OiOlTO c-ciua ~ ailver eol. 

If V BTolume in c.ciiir. of ^ siWer solution corfaaponding to 1 grm. of mixture, then:— 

1‘orcenlage of NaCl-(V- 134-0182D7)x2-7106311. 

As one can work with ■ crntinnrmal ailvor aoliiHou, anil ro gat liiipr rradinijs, the j^rcontagei 
re given to ihi'co placna of ileciiiiah, but mure than two can scarcely be relied upon. 


Tratba of a eiu. (iube. 


1-22!) I 1’49G 
4 206 
6-61b I 6-917 
9-.156 I 9-627 
12-33K 

16- 019 

17- 769 
20-470 
33-181 
35 891 

S-SSl : 28-602 



56-166 

67- 876 
60-687 
63-398 
66U0B 

68- 719 
71-130 
74-140 
76-891 
79-661 
82-273 
84-983 
87-693 
00-404 
93-116 
96 836 
98-636 


71’701 

74*411 

77-122 

79-832 

82-643 

86-264 

87*964 

90-676 

93-386 

96*096 

98-807 


68- 419 
61-129 
63-840 
66-660 

69- 261 
71-972 
74-683 
77-893 
80-104 
82-814 
86-626 
88-286 
90-946 
93-667 
96-367 
99-078 


1-767 
4-477 
7-188 
9-898 
12-609 
16-330 
18-030 
20-7 J1 
23-452 
26-163 


34-294 

37-006 

39-716 

42-426 

46- 137 

47- 847 

60- 698 
53-268 
66-979 
66-690 

61- 400 
64-111 


72-343 



2-309 

6- 019 

7- 730 
10*441 
13-161 


01-217 


21-012 1 

21-283 

23-723 1 

23*994 

26-433 1 

! 26-704 

29-144 1 

29-416 

31-836 

132-126 

34-666 

31-836 

37-376 1 

137-647 

39-986 

40-267 

42-697 1 

142-968 

46-408 1 

4.6-679 

48-118 

48-380 1 

60-829 

61-100 

53-639 

163-811 

66-250 . 

166-521 

68-961 

69*232 

61-671 1 

161*942 

64-383 , 

04*663 

67-093 ' 

67-364 

69-803 1 

70-074 

72-614 1 

72-786 

76-224 1 

176-496 

77-93.6 1 

78-206 

80 646 ! 

80-917 

83-366 1 

83-627 

86-067 1 

86*338 

88-778 

89-049 

91-488 

91-769 

94-199 

94-469 

96-909 

97*180 

99*620 

99-891 























































































T^BIiE LXXVa (6).—^Peieentage of AgBr in a mixture of jtgBr and AgOl. calculated from loas of weight 
per 1 grm. of mixture when the AgBr has been converted into AgCl. 
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TABLE LXXVe (7),—Percentage of Agl in a mixture of Agl and AgBr. calculated from \osa of weight per 
gramme of mixture when the Agl baa bwn cnnYert<>d into As;Br. 


1143 




C0CDHi'nO03l-lQC0-^ 

Si 

CDflQOI'FH*3L'>HiF4X 

w 

03 93 03 QD X % If CD 

•5 

O3O303O3O3O3O3O303 03 

s 

H<03H<03Hia3H'a3Hi03 

E 

POfMfHWCIbOBQHIHI 

V 

o 

FIh 


■w 


•ai. 

F^iDin'HipcDtFqo^O 

■C S' 

{eS 

bbbbbobbbi^ 


3 

5 

6 




1- 

CO 

H 

Cl 

o 

X 

X 

H* 

Cl 

O 

4 

X 

IQ 

Cft 

F^ 

03 tF 

IQ 

1- 

M O 

If 

HI 


/ 

Hi 


X 

iQ 

Tl 

X 

IQ 

Tl 

Cl 

X 

Tl 

7i 

X 

03 

33 Oi 

CO 

X 

X 

If 

If 

If 

CD 

C7 

X 

IQ 

IQ 

IQ 

H* H* Hi 


Cft 

-H 

-F 

H< 

H* 

HI 

■H 

HI 




H* 

H* 

HI 

H< 

HI 

H< 

f4< 



Hi 


03 HI 

D) 


b 

H* 

b 


Oil 

HI 

03 

H 

03 

H 

03 H* C. 


03 



FH 


Dl 

Cl 

CQ 


HI 

HI 

IQ 

IQ 

X 

X 

*J" _ 

If 

X Xl Oj 

03 

H* 

CQ 


- 

If 

IQ 

CQ 


X 

If 

iQ 

X 

Cl 

o 

OC 

X 

H 

Cl 

o 

y 

Jf 

H* 

FF 

Tf 

HI 

fH 

X 

m 

I-F 

X 

IQ 

Cl 

Oj 

X 

Cl 

03 

X 

Cft 

o 

X 


C- 

Da 

Vj 

X 

r/ 

If 

If 

If 

X 

X 

X 

IQ 

IQ 

IQ 

HI 

HI 

H* 

-f 

cft 

c. 

01 

D> 

9 

C3 

7* 

C» 

03 

Cl 

03 

C: 

33 

03 

03 

A 

03 

03 

O- 

T 

03 

CQ 

S GO 

4. 

b 

X 

b 

4 

X 

/J 

X 

li 

n 

4 

b 

4 

CT 

i 

b 

J 





Cl 

Cl 

CQ 

X 


HI 

IQ 

Ift 

X 


If 


y 

QC 

03 

03 

/ 

CO 

Hi 

Ql 

o 

/ 

sD 

fH 

Tl 


Cl 

If 

IQ 

X 


03 

If 

IQ 

=c 


1- 

HI 

1^ 

X 

»Q 

-F 

X 

IQ 

Tl 

03 

IQ 

71 

33 

X 

ST 

Zi 

X 

ra 

o 

|f 

C3 

33 

", 

4 

I 

y 

If 

!■« 

1^ 

■D 

X 

X 

IQ 

1ft 

iQ 

H* 

H* 

H 

HI 

Cft 

HI 

H 

HI 

H 

HI 

HI 

HI 


HI 

T** 

HI 

HI 

H 

H* 

HI 

H* 

■H 

HI 

HI 

H’ 

'■C 

J 

b 

X 

PG 

X 

CQ 

r 

CQ 

y 

X 

dr 

fF 

4 

CQ 

y^ 

b 

00 


X 




pH 


Cl 

CQ 

« 

Hi 

H< 

IQ 

iQ X 

X 

If 

If 

y 

y 

bi 

o. 

ff 

33 

If 

IQ 

CQ 

fF 

Oj 

If 

CD 

H* 

Cl 

D 

/J 

X 

H* 

Cl 

o 

O) 

If 

lift 

/ 

H* 


4 

IQ 

■^1 

X 

IQ 

Cl 

03 

X 

X 

C3 

X 

-Q 

o 

If 

Cft 


If 

73 

03 

03 

X 

4 

y 

If 

If 

1- 

cc 

X 

X 

IQ 

IQ 

IT 

IQ 

HI 

HI 

H* 

Bft 

Oj 

?" 

Di 

03 

r- 


A 

c: 

o 

03 

03 

03 

Si 

P 

o 

53 

Cft 

Cl 

O 

9 

Cl 

1- 

Cl 

If 

Cl 

If 

Cl 

If 

Cl 

If 

Cl 

If 

Cl 

Tf 

Tl 

If 

Cl 

If 

Cl 

1- 





Tl 

Cl 

SO 

CQ 

H< 

H* 

IQ 

IQ 

X 

X 

If 

If 

4 

30 

Cj 

e: 

HI 

Cl 

o 

n 

fZ 

IQ 

C? 


CCi 

If 


X 

PH 

C3 

If 

IQ 

HI 

71 

c 

yj 

X 

IQ 

Dl 

/ 

n 

Tl 


PJ 

Cl 

03 

X 

X 

o 

X 

eft 

O 

|f 

Hi 

pF 

If 

c. 

03 

03 

X 

y 

/ 

If 

If 


-£ 

X 

X 

X 

IQ 

IQ 

IQ 

F« 

H 

Hi 

H 

■H 

HI 


TT 

•H 



HI 


Ht 

-H 

T** 

H* 

Hi 


HI 



H* 

H 

Cl 

|F 

Cl 

If 

Cl 

1^ 

Tl 

If 

Tl 

If 

Tl 

If 

Tl 

If 

Tl 

1- 

Tl 

l- 

Cl 

l'. 





-1 

Cl 

c- 

'Q 

fF 

H 

IQ 

IQ 

X 

X 

1- 

|f 

y 

y 

a 

03 

hF 

IQ 

CQ 

Tl 

o 

QC 

o 

H- 


“Zi 

y 

X 

fF 

Tl 


O' 

If 

L*" 

CQ 

FN 

/ 

IQ 

Dl 


CD 

Cl 

03 

•D 

X 


X 

X 

X 

If 

-*i 

(7> 

If 

HI 

FF 

y 

03 

73 

03 

y 

/ 

y 

|f 

If 

If 

If 

X 

X 

X 


n 

IQ 

HI 

Hi 

HI 

eft 

33 

03 

03 

03 


03 

Sb 

03 

Oj 

7a 

Ci 

73 

03 

» 

A 

03 

D> 

03 

01 

Oi 


b 

r-t 

b 

rF 

X 

fF 

b 


*z 

flri 

b 

PF 

b 

|la| 

X 

pF 

b 

il- 

X 




FF 

Cl 

Tl 

CC 

"T 

HI 

HI 

IQ 

IQ 

X 

X 

If 

If 

y 

X 

C3 

c- 

c 

3« 

1- 

IQ 

CQ 


o- 

If 

iQ 

CC 

hn 

03 

y 

X 

HI 

Tl 

O 

X 

X 

H» 

03 

IQ 

m 

F 

CD 

CQ 

o 

-I 


o 

If 

n 


l-F 

H4 


X 

HI 

fF 

y 

0“ 

03 

Cj 

X 

X 

y 

If 

If 

1* 

If 

X 

X 

X 

IQ 

IP" 

Ift 

HI 

HI 

HI 

CO 

HI 

HI 

H" 



H* 

HI 

HI 


HI 

-S' 

■H 

H< 

T** 

y 


HI 


T** 


pH 

CD 


CD 

l-F 

X 


X 

fF 

X 

pH 

b 

firf 

b 

fF 

b 

pH 

b 

Hi 

b 




PF 

Tl 

Cl 

CQ 

X 

HI 

H 

1ft 

iQ 

X 

X 

If 

If 

4 

y. 

03 

03 


Cl o TC w 
o) o CQ o» 

O) O IS GO 
O) 03 O 3) A 

o lb 6 lo o 

i-H 1 -^ 


I- n CO i-H 03 

j; CO gc o V 

03 0) 93 03 S 

'T "T ^ ^ 

o lb O IQ o 

F- i-H m 


-♦< ei o ic CD 

sc C I- « s 

JL 'f I- I- I- 
03 O'. ^ 03 O 

IQ O O C lb 
Cl BQ CQ -tl -f 


I* IQ CQ Cl O 
iQ O I* 
Qonci'«i«j'- 

•fi ^ ^ ^ ^ 

IQ O IQ 3 lb 
T1 BQ CQ HI 


iCCCr-lOil- 
I- -H i-H 1- Hi 
hO CD CD iQ iQ 
03 03 03 03 03 

6 lb 6 o b 

IQ IQ CD CD 


CO CD HI Cl O 
i. ^ i-H s n 
CD CD CD IQ IQ 


OiQ 3 IQ O 
O IQ CO CD |o 


IQCQfhOSI- 
^ JU IQ F-i X. 
iQ -4- HI H< cc + 

03 03 n n 73 

IQ O lb b IQ 

I- X; /: 03 03 

4 CO HI Cl O 
FH cc IQ Cl 03 
IQ HI HI eo * 
Hi 'H "H H* 

lb o lb b n 

4 / C3 Oi 


iiiuimfiaiVkM 


y X HI Cl 

O 03 If IQ Bft 

fF 03 If in Cft 

03 1/ X H (N 

X PQ O If 

HI O 1- H* PF 

4 HI pH QO IQ 

Cl QO IQ Tl O X 

03 Cl c. cr J 

X) QU If !• !•« 

X X X IQ IQ 

IQ HI HI HI Cft Cft 

^ ^ 03 03 

03 03 n C3 O 

03 03 Gft X 

03 6b 03 O. 03 

^ b H* 03 

HI b 03 

b 4 b 4 b 

b b b 


Cl Cl eft Cft HI 

HI iQ IQ X X 

If la. X 4 03 03 

iH B9 60 H* 

IQ X r* QO 03 

OfHMeOH* 

IQ X 00 03 O 



^ ^ ^ 

H N 
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TABLE LXKVi (S).—r«rrentu{e of Afil in a mixture nf AgT and AgCI, rslcnUted from 
loH uf weight (ter 1 gramme ot mixture when the Agl hw been cunvarted into AgCl. 



Change in the ][)orci’ntage of Agl for every trntli of a milligramme 
change in weight of 1 grm. uf mixture. 


('hiiiif(Q ill 

UImurp 111 

in 

('haii|^ 111 

1 

]ii 

ingiii 1 

IHirrpiiliiKB, 

0-1 1 

0 026670 ' 

0-6 

0-161067 

0-2 > 

UMSOO 

07 

170741 

08 , 

077U3S 

0-8 ' 

206122 

0-4 

I0271I 

0-D 

281100 

0-5 1 

1 

124600 

1*0 

266777 


















































































































































1145 


TABLE LEXVa (9).—of varioua bromiiieo, etc,, eitiriupimdiii({ to 
kiiovn lotHi of woight on rcpkcing bToiniiiD by rhluiine. 


»>-a 

roiiesikuiidiuff Weights of 


Bi 

HHi. 

NsUi, 

KUi. 

AsHr. 

1 

1-796450 

1-819097 

2-314311 

2-676028 

4-221299 

i 

:i r>9'j9oo 

3-638191 

4-628623 

5-352056 

8-442507 

3 

5',‘189»5I 

5-457-291 

6-942934 

8-028081 

l2-6638.')6 

4 

7-lBr)MUl 

7"27G:187 

9-2r)7246 

10-704111 

16-BH5194 

a 

H’!m320l 

9-0951S4 

11-571557 

13-380139 

21-10619.1 

6 

10-77H701 

10 911581 

13-886868 

16-056167 

25-3.’7793 

7 

13’r)7:)152 

12-73:1678 

16-200180 

18-732195 

29-.549090 

8 

14:171603 

14-552775 

18-514401 

21-4118223 

33-770389 

9 

l(i-l(iN).53 

16-371871 

20-828803 

24-UK42.51 

37-991687 

10 

17-9U45U2 

18 190968 

23113114 

26-760279 

42-212986 

11 

19-7liiltirt.S 

20 010065 

25-167425 

29 1.16.306 

46-131281 

12 

2i‘rir)7io;i 

21-8-JD162 

27 771737 

.32 112.331 

rii)-6r)5:)83 

13 

23 S-ViH:!.'! 

23-n482:)9 

30 086018 

31 788:162 

54-8768H-i 

14 

25 1,10303 

23-467:i.)(i 

32 100359 

.37-IU1.3UU 

59-098180 

15 

2rrU467:i4 

27-286452 

31-714671 

10-14011B 

03-319179 

16 

2S-74320I 

29-105649 

37-028982 

42 816416 

07-D10777 

17 

;iU-:i.l9664 

30 9211)46 

30 31.(291 

4.5-192474 

71-702076 

18 

32 3:16104 

32-74374:1 

ll-6.’)7605 

18-168501 

75 98-1375 

19 

,'14 132554 

34 562B10 

43 971016 

.50-744529 

80-204673 

20 

35-929005 

36-381937 

46-286228 

63 520557 

84-425072 

21 

37-72545:1 

38-20103:1 

48 60U539 

.56-196585 

8S-647270 

22 

39 521905 

40-030130 

.'(0 9148.51 

.58-872613 

92-868369 

28 

41-31S305 

41-839227 

63-229162 

61-648641 

97-089867 

21 

43114H06 

43-658324 

56 543473 

64-224669 


25 

44-911256 

46-477421 

57-8577«5 

66-900G9G 


26 

46 707706 

47-290518 

60-172096 

69-576724 


27 

48-504156 

49-115614 

62-486408 

72-252752 


28 

50-300607 

50-934711 

64-800719 

74-928780 


20 

52-097057 

D2-70380B 

67-115030 

77 C04B08 


80 

63-893507 

64-672906 

69-420342 

80-280836 


81 

65-6B995T 

5G-392002 

71-74.3653 

82-956864 


82 

67-4B6408 

5B 211099 

74-057965 

85 632892 


88 

66-282858 

60-030195 

76-372276 

88-308919 


84 

61-079308 

61-849292 

78-686.587 

90-964947 


85 

62-876758 

63-668389 

81-000899 

93-660975 








TABLE LXXVi {iy-amlfinted. 


•Ik 

CorrHiKmUiig Wut|{liis of 


Rr. 

nor. 

NaBi. 

KRr. 


-- 

-- 


-- 

M ' 

G4T>7-220a 

65-48748G 

83-315-210 

96-3.37003 

87 1 

G6-46K6ri9 

f)7-30(i:iH3 

^5 629021 

99-013031 

88 

6lf265m 

G9-f206MI 

87-94.38.73 


8B 

TOOGlOrtO 1 

70-944776 

90-258144 


« 

71‘B580U9 

7-2-76387,1 , 

92 .'17-2456 


« 1 

T3 6!i4f60 

74-58-2970 

U4 8^67117 


42 

7!iirioyio 

76-40-2067 

97-20l07h 


48 

77-2i73GO 

78-2-21101 

99 510.390 


44 

79'0i:mi0 

80 040261 



40 

80-H402K1 

81-849357 



46 

82-636711 

83-678454 



47 

h4-4331Cl 

8,5-497501 



48 

86-229611 

S7-31664S 



49 

6K-0260G2 

89 13574.5 



60 

89-822012 

90-954842 



81 

91-6189R2 

92-773938 



08 

93-41.)112 

91 5930,35 



58 

95-21 lMi:i 

96-4121.3-2 




97 00A3M 

98-231229 



35 

98-804763 


1 



AgBf. 


If a gramme of the Buhstanoo wom takeu, mill tlio iiumberH in the firet column deiioto 
sentigrammoHj then the numbers in cjlumna 2 to 6 give percentages. 


Corresponding weights of bromine and various bromides, etc. 


Bi. 

lIHr. 

NaRr. 

KRr. 

AgBr. 

Cl to 

replace Ur. 

Loss on 
replacing 
Rri by Cl. 

Loss on 
nplaoiug 

Br by 0. 

1 

1-012606 

1-288269 

1-489620 

2-349800 

0-443347 

0-036653 

0-912406 

2 

2-026213 

2-576038 

2-979240 

4-699600 

0-B8G693 

1*113307 

1-824912 

8 

3-037810 

3-864807 

4-468809 

7-049400 

1-330040 

1-669960 

2'7,'I7309 

4 

4-000420 

5-163077 

5-958479 

9-399200 

1-773387 

2-226613 

3-649829 

6 

6*063032 

6*441346 

7-448099 

11-748999 

2-216733 

2-783267 

4-062281 

6 

6-070638 

7-729610 

8-937719 

14-098799 

2-660080 

3-330020 

5-474737 

7 

7-088244 

9-017884 

10-427339. 

1G-44B099 

3-103427 

3-896073 

6-387194 

8 

8-100800 

110-306153 

11-916968 

18-798390 

3-546773 

4-453227 

7-299600 

2 

9*113407 

11594422 

13-406076 

21-148199 

3-990120 

0-009880 

8-212106 
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TABU LXXV* (10).—Weights of Tarioua iodidei^ etc., oorraspohding to kuowa 
low of weight on replacing iudiun by bnmiiie. 


1 Lon uf 

isplaeiiii; 
IrMllIJIt liy 
Ihuiuiue. 

I 

OorrfsitoniluiK of 

HI Ndl KI 

1 

1 Agl. 

1 " “ 
Oornspoiidinff 
Loss oil replariiig 
flip Iodine liy 
Ohliiiinr, 

1 

2 700915 

1 2-7223.")7 

1 

3191236 

3.3.3.1716 

4-996809 

1-91681986 

2 

5 tOIH-20 

.6 111714 

6 38.'17-2 

7 06712-2 

1 

') 99.3616 

3 6>i.3r,3071 

8 

\[)-27U 

1 S" 1 (311)71 

O'fiT <70^ 

10 6011 lu 

1 11 !(DOi*S8 

1 rirt4UJriD57 

4 

1(1 so:ir!.'i9 

JOhsQIGH 

12 7UiH4 

M 12lMi5 

.19 9873.37 

7-7fi7370ia 

9 

1.1 riO 157.3 

13 611785 

11 U.50HO 

17 .ihSOM 

21981040 

9 73109928 

6 

11) 20r)4ss ^ 

I6.))1I.}J 

19 117415 

21 202297 

39 980853 

11 08091919 

7 

18-9116103 

19 0r)(i499 

32-33h6.M 1 

21 7.36011 

31 977661 

1.3 62773899 

8 1 

91 607US ' 

2l-778sriC 

21 5298S7 

28 2697 to 

39-974474 

15.371.35885 

9 ^ 

21-:JU82-J2 

21.601213 

-28 72112.) 

31-80.3446 

14 97128.3 

17-52137870 

10 

27 009117 

27 2-21369 

.31 9I2.).19 

25 3.37162 

19 968092 

IB 168198.36 

11 

29 710062 

29 915926 

35 10359.3 

38 870S79 

.34 964901 


12 

32 410976 

32-668283 

39-291831 

12 104.395 

.39 961710 


13 

:i5 I1IS91 

35 390610 

11 iM)U67 ' 

1.3 93S311 

619.38519 


U 

.37 812906 

38 112997 

11677303 

19 172027 

69-9.35329 


IS 

1 

10 513720 

40 8.1.6351 

17 86S532 

.33 005743 

74 9.32128 


10 

4.1 214635 

13 ;).67711 

51-059774 

.36 .329160 

79 918917 1 


17 

tj-OlSOilO 1 

46-2s006h 

54 251010 

60 073176 1 84-94.37.36 


IB 

48-616465 

49 002125 

57 112246 

63 606S92 

89 912.3G.3 


19 

.61-317379 ' 

61 721782 

60 6)3182 

67 110608 

94-9.3937.3 


20 

94 018291 

54 447139 

63-821718 1 

70 67132.3 

99 936181 


21 

56-719209 

57-169496 

67 01.3954 1 

74-208041 



22 

.69 420123 

69-801863 

70 207190 

77-741757 



28 

62 121038 

1 

62-614210 

73-396426 

81 27547s 



24 

64-821953 

65-336567 

76 589062 

84 809190 



8S 

67-5-22867 ' 

> 68-058924 

7f-781898 

S8-343906 



26 

70-223782 

70 781281 

83-973133 

91-876022 



27 

72-024697 

73-303638 

86-161369 

95 310338 



28 

76-625612 1 

1 76-226996 

89 355605 

9B-944051 



29 

78-326526 

78-948351 

92-546811 
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TABLE TiXXV* 


Lmof 1 
WMhton 

ipnwing 
lomno by 
Brominsi 


roilVM^mudiiig Weights uf 

CorresponiUng ! 
Lou DU re|ilspuig 
tko lodius by 
Chlonne, 

1 

HI. 

Nal 

Kl. 

Agl. 

80 

8l-0:!7i41 

81 G7070H 

95 737077 




81 

RS'TOPSdG 

84-393065 

98-928313 




82 

86420270 

87-1154-22 





83 

89130183 

89 837779 




1 

84 

91831100 

92-560136 


1 

1 

1 


86 

94‘5330U 

95-282493 





86 

97-232929 

98-004850 





87 

99-933844 







—^ « 

— _ 

_ 



i 


If B irriinino of tlip suhs^aiiif t«ikrii, imrl tho mniihpis in flip lust roluniu di'iiuti* 
ceutigramuiBSj then the nuiuWrb in columns *2 to 6 the puiieiiliij>4s. 


Corrc^ponilinn wnii^fats of iodine snd VArious indirlpA, pte 


1. 

ITI. 

Mil 

KI 

Agl. 

fh tn 
ICpldOC 1. 

r m on 
rs|i1u>e- 
lueut liy 
Br 

Cl to 
TPjilsie 

Loss on 
rrplsce- 
meutbyCL 

liiiM on 

lOjilirQ- 

mentbyC 

B 


1181539 

1-308341 


0-6-29765 

0-370345 


0-730800 

0 9869S 

B 

8-016878 


2 616681, 



0-710490 

0-558400 

1 441600 

1 R7398 

8 

8-023R17 

3-014617 



1-889265 


0-837599 

2-162401 


4 

4-031766 

4 726156 

6-333363 




1*116799 

2-888301 

8-74791 

6 

6-039694 




3-148776 

1-851226 

1-395999 

3 604001 

4-6849( 

6 

6-047633 






1*670199 

4 324801 

6 6219( 

1 


IBW 

9-168384 



2-591716 

1-954399 

6-045601 

6-66891 

6 


9 452312 





2-233598 

0-766102 

7-4059< 

9 

mm 


BH 

■■lllll 

6667796 

3-332204 

3-512798 

6-487202 

8-4329: 
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TABLE LXXVi (11),—Weigkta of varioiia iodidea, etc., eorrenponding 1o kuovn 
li«H of woi^t OD ro|iltt€itig iodine by chluiine. 


Lose ol 
Welffht on 

Corresponding Wsights nf 

IJl&OllJg 







I bj Cl 

I. 

III. 

Nal. 

KI 

rbi, 

AkI. 

1 

1-3S7:147 

l-398‘j6l 

1-639205 

1 771416 

2 517701 

2-566652 

2 

2 774n!)i 

2-796722 

3 278409 

3-.512832 

5 0.">D402 

5-133304 

S 

t 103011 

4-195083 

1 917614 

!)-3H24K 

7-.5.53103 

7-699956 

4 


5-593411 

6.556818 

7-085664 

J 0-070804 

10 266608 

9 

fi D;i(i73ri 

i;-991806 

8 196023 

8-H57080 

12-588.506 

12 833260 

6 

8';i340S2 

s:ii)Oior) 

9-S36327 

>10 0-28196 

1.5 106206 

15-39991.3 

7 

9-711439 

9-788,'i37 

11-4741.32 

12-39991.3 

17 023907 

17-966565 

8 

Il-n9ft77fl 

11-1N6888 

1.311.36:16 

11-171.329 

2014I0US 

20-53.3217 

9 

13 iKIik'.’! 

12.58524.') 

11 

1,5 912715 

nii 6:»03i»s) 

2.1-099869 

10 

1.1 .‘<7.1470 

13 983610 

16 39201.5 

17711161 

2.5 177011 

2.5 666521 

11 

l."r2C0H17 

1.5.181971 

18 031-2.50 

19 18.5577 

27 094712 

28 23:117.3 

12 

lliOlMOl 

10 7H03;)2 

111670151 

21-250903 

:i0 212413 

30-799825 

13 

1H-0.XV)11 

IS 178093 

21-3090.59 

2.3 028409 

3-2-7:ion4 

:».1-366177 

14 

1!) 423868 

19 0770.54 

22-918801 

24-799826 

35-217815 

33-'3331-i9 

IS 

20 810206 

JOJITOM 1 

24-58S0Ub 

26-671241 

37 7C561C 

38-499781 

16 

22-1976.V2 

22-,373770 

26-22727.3 

28-342657 

40-28.1217 

41 066433 

17 

2S-r)84!l0ii 

23-7721.-17 

27-860177 

30-114073 

42-800918 

43-63.3086 

18 

24-972247 

26-170498 

29-505682 

31-885489 

45-318619 

46-199738 

ID 1 

1 26-3.')9694 

26 0(iS8,59 

31-144880 

3.3-656906 

47-S36.120 

18 766390 

20 

27-746941 

27-967220 

32-784091 

35-428322 

, 50 364021 

51-333042 

21 

29-134288 

29 365.581 

,34-423295 

.37-19.9738 

52 871722 

53 899694 

22 

^o-tisiess 

,30-703942 

36 062300 

:)8-!)711.54 

55-38942.3 

56 166346 

28 

31-908982 

33-102,303 

37-701704 

40-74‘.'570 

.57-907121 

59 0.3299B 

24 

33-2!iri329 

33 660664 

39.340909 

42 513986 

60-421825 

61 599650 

20 

34-683676 

,31-95902.5 

40-980114 

44-285402 

62-942626 

64-166302 

26 

36-071023 

36-367386 

42-619318 

46-05081R 

65 460227 

66-7.32954 

27 

37-458370 

.37-766717 

44-258523 

47-828234 

67 977928 

69-209606 

28 

,-18-846717 

39-1.54108 

45-897727 

49-599650 

70-495629 

71-866259 

29 1 

40-233064 

40-.5.52IG9 

47-5.36932 | 

51 .371066 1 

1 73-0138.30 

74-132911 

80 

41-620411 

41-950830 

49 176136 

53-142462 

73 5.31032 

76-999563 

1 

31 

43 007768 

43-349191 

50-816341 

54-913898 

78-0487,33 

79-566216 

82 

41-396105 

41-747552 

62-454515 

56 685315 

RO-566434 

82-132867 

88 

45-782462 

46-146913 

54-093750 

58-456731 

83-084135 

84 699510 

34 

47-169799 

17-544274 

55-7329.54 

60-228147 

85-601836 

87 266171 

89 

48-667146 

48-942636 

57-372169 

61-99956.3 

88-119537 

89-832823 



TABLE UXVk 


tMlIlf 

WlualitaD 


Oormpondiag Vaighti at 


WMIW 
Iny a. 


11(» 044403 100 310906 .5 
\5i’aa\HW Uv-iaaaoT f 
l3i>zj9i»- riSisTZia r, 
3M06V11 r>in;i6o7o o 
ari-tta4i4o u 


^D9-0ll36» oanooiil 
60 oaoaoH | Gri-aiaaoa 
ej-mrr.1 ersiMU 
<i3-!»-Jh!»77 «9 085227 

iia-5KKivi 7()85rt(iia 


90*637938 193-399473 
193104930 94'9ii6127 
05 672610 ,07-532779 
98 190341 


[ an Hhl!t2h 1 57 aa^SO l 67 iOT.tbO 
l59-26h5T6 58 731162 6SB1G591 
69 6559-22 60129523 70 4H5T95 
61 043269 61 5-27884 |7-2-1-25000 
0-2 430616 16*2 926*215 ' 73-764*201 

63 817963 64 321606 75-103109 
65 205310 165 722967 77 042<iin 
06 592657 '67 12132H ; 78 681818 
67 980001 68 519689 80 3210‘22 
69 367352 69 918050 81 960227 


70 754699 

72 14-2016 

73 5*29393 
74-916710 

76 301087 

77 691431 
79 07H7S1 
81) 1661-2S 
Sl-853473 
83-*240822 

H4 628169 
86-015516 

87 402863 

88 790210 

90- 177557 
91564904 

92 952251 

91- 339698 
95 726945 

97 114292 

98 501630 

99 8B89H6 


71-310412 I 
72 714773 
74113134 
75-511495 
170-909856 , 
I 

178-308217 
79 706078 ‘ 
'81-104939 
18-2 503300 
183-901661 

I 

180 300032 
S6-698383 
88-096744 
89 195105 
90-89346i< 

92-291827 

93 690188 
95-088549 

96 185910 

97 885271 
99-2H3632 


183 699432 

85 238636 

86 877841 
«h 517015 

, 90 156250 

191 796151 
93 134659 
195 073863 
96 713068 
198-35*2272 

199 991477 


7-3 628039 
74 399175 

76 170801 

77 94-230H 
,79 7117*24 

HI 185140 ' 
, 83 256556 
85 027972 
186 79938S 
8S 570804 
I 

90 342220 

92 113ii36 

93 880062 
9) 656IGH 
97 427884 

99 199300 


If a gramme of tlip substance uaci taki>n, anil the nuinbnrs in the first rolnmii denote 
cenliKTammes, then the nunibors in oolumns 2 to 7 kits petcentagos. 
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AlltE LXXVi (13),—W8ight iu rngnu. <rf Na,8,0, in n nixtue oont lining Na,B|0, and 
Ka^SO, colonliilad from titntinu of eiiual weighta, (1) agunnt S/lOKMuO, nolution. and (1) 
BpinHl H/IO iodine. ^ 


Digent fint porti'm w«tti a known Tulnme (nceee) oi KMnO., After a time add a known 
ol^e (oxwi) of N/lOIfcfMt^ mIiiIiou und titnte back niUi N/loKlliiO,. Titute the aeonnd 
irtion igaiiiet ludiin in the iieiul n.iy. ’ 

Patting Owvulnine in nn*. ot N/lOKMuOj nctanlly used uji by tbo mixturn i bital voluiop 
miHtt* thst c jmspouilw!! to tlif h’lSO^, 

I=V‘iluine 111 reiitimelie rulti's nt N'lO loilino himmI. 

Nj M II, 1 20j HI n- Nil SCI, HIjMII, 

2NiS(), + J_ N|_*I,0, I JS.I, 

Onii fcinmiui Nii,S_^llj-')0D liSS mi’ N lOKMnO^ anliiUuu 
- 0 203 „ „ 111 line sill ah on 

Hn wsijbt ui NijS^O, (0-1) 0 00‘22G029 guns 


Diiinials ol 1 cm’. 

(0 1 ) 

inns I 

0 1 2 3 4 6 


0 0 2260 0 1621 0 rjM 0 9011 11.101 

1 2‘2C0.1 2 1SG.1 2Tli.1 2 9:tM,.)lGlt 31904 

2 1<020G 4-74G6 1 9720 5 19^17' .1 4217 16107 

8 6 7809 7 0069 7 2.129 7 IsVj 7 6h10 7 9110 

4 9 0411 9-2672 9 1932 97192 9 94.1.110171.1 

I I 

5 11-3014 ll-5J7ri 11 76.16 11-970!) 12-20.16il2431G 

6 13-5617 13-7S77 11-01.18 11 :M98 11161S 14 6019 

7 15-8320,16 0^0 16 2711 16-.1001 16 7261 16‘>121 

8 18-082.1 'l8 3083 18.1,14.1 lb 7li0l IK 9864 19 2121 

0 20-3426 -20 &6b6 20 7946 2l 0207 21-2467,21-1727 

I I 

10 22-6029 22-8289 23 0.149 23 2809 23-6070 217330 

11 24-86311-25-OH92 25-3152 25 5112 25 7671 25-9933 

18 27-1234 27 .1495 27-.17r)5 27 8016 28 0276 28 2536 
18 29 3837 29-6097 29-8.158 30-0618 30 2878130-.1139 
11 31-6440 31-8700 32 0961 32-3221 j32 5481 |.t2 7741 

18 33-9043 341.10,1 34-3.163 34 5821 ',11-8081 .15 0344 

16 36-1646 36.1906 36-6166 36 8427137-0697 .17 2947 

17 38-4249 38-6509 38 8769 .191029 .19-3289 39 5550 

18 40-6851 40-9112 41-1372 41-.1632 ill 5893 41-8163 
IB 42-9464 13 1715 13-.ig76 43-6236143-8496 44 07.16 

M 46-2057 45-4317 15 6578145-8838 46-1096 46 3359 

81 47-4660 47-69-20 47-9181 48 1441 48 3701 18 59(il 

88 49-7-263 19-9523 50-1781 -10-4014 iSO 6304 30 8684 

88 51-9866 52-2126 62-4386 52-6647 ,.12 8907 53 1167 

84 04-2469 54-4729 54 6989 54-9249165 1310,55-3770 


1 3562 
.16163 
.1 s767 
8 1.17U 


1 .18-22 1 8082 
3 84-25 4 068.1 
6-10281 6-.12Sb 

8.16.11 j 8 5S91 


2 0343 
4 2945 
6 5548 
8 8151 


10 3973 10 6233 jlO 8191 11 0764 

12-6.176 12 8836113-1097 13-3367 
14-9179 16 1439 13 3699 15 6960 
I717b2 17-1042117 6302 17 6562 
19-4383 19 6645'19 8903 20-1165 
21-6987 21 9248 22-1308 22 3768 

23-9590 -24-1851 24-4111 24-6371 
26 2193 26-4463 26-6714 26-8974 
28-1796 28-7056 28-9317 29 1D77 
30 7399 30 9659191 1919 31 4179 
33 0002 3.1-2262 33 1522 33-6783 

35-2606 30-4866 36 7125 319366 
37-5207 37 7468 37 9728 38-1988 
.19-7810 400071 40 2.131 |ll)-4691 
4-2-0413 42 0673 42 4934 42’7l91 
44-3016 44 5276 41-7637 44 9797 

46-5619 16-7879 47 0139 47‘2390 
48 8222149 0462 19 2743,19-6003 
61-0826'51-308.1 61,1316 .11-7606 
33-3427 63.1688 '.13 79ls 64 0208 
.15-6030166-8290 56 0351 66 2811 
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TABLK LXXVe (12)-n»ifmunl. 



m 




DeoimaU of 1 cm''. 





(0-1) 











ocma 












D 


2 

8 

1 

6 

6 

7 

8 

• 

25 

96-6071 

66 7332 

36*9392 

67-1852 

57 4113 

67-6373 

67*8633 

68*0893 

58*3164 

68-5414 

26 

6S7074 

68-9936 

39 2196 

59 4453 

59*6716 

69 8976 

60*1236 

60*3496 

60-5767 

60-8017 

27 

61-U277 61*2637 

61-4798 

61-7058 

61-9318162 1679 

62-3839 

62*6099 

62-8369 

63-0630 

22 

63-3H80 63*5140 

63-7401 

63-9661 

64-1921 64-1181 

64-6442 

64*8702 

65 0962 

1)6-3223 

29 

66 5183166 7743 66 0003 

1 1 

66-2264 

66 4624 

66-6784 

66-9046 

67 1306 

67*3666 

67-6825 

80 

67*8086 68*0346'68*2606 

68-4867 

68-7127 

68*9387 

69-1647 

69*3908 

69*6168 

69-8428 

81 

700689 70 2919 

70 6209 

70-7469 70-9730 

71*1990 

71-42r)0 

71*6511 

71 8771 

73-1031 

82 

72 3291 72-6662 

72-7812 

73-0072 7J 2313 

73*4693 

73-6S53 

739113 

74*1374 

74-3634 

88 

T4-.JB94 

74-8163 

75-0416 

76-2675,75 1935 

75-7196 

76-9456 

76-1716 

76 3977 

76-6337 

84 

76-8497 

77 0767 

77-3018 

77-5278 

77-7638 

77 9799 

78-2059 

78 4319 

78-6579 

78-8840 

88 

79-1100 

79-3360 

79-5621 

79*7881 <80-0141 

80-2401 

80 46621 

80 6922 

80-9182 

81*1443 

86 

81-3703 

81-5963 81-8223 

82 0484182-2744 

82 5004182 7266 

82 9525 

83-1785 

83*4015 

87 

83*6306 

83 8666 81 0<<26 

hi 3087,84 6:47 

81 7607184 9867 

85 2128 

86-43b8 

85-6648 

88 

85-8909 

86-1169 86-3429 

86 5689 86 7960 

87-0310 

87 2170 

87-4731 

87*6991 

87-9251 

88 

88-1611 

88-3772 {88-6032 

88 8292^89 0663 

89-2813 

89-6073 

89-7333 

899694 

90-1864 

40 

904114 

90-6375190-8635 

91-0895191-3166 

91-6416 

91 7676 

91 9936 

92-2197 

92 4467 

41 

9*3 6717 

92*8977193 1238 

93-3498 935768 

93-8019 

94-0279 

94-2639 

94 4799 

94-70G0 

42 

94-9320 

99*1380196 3841 

96-6101 

95 8361 

96-0621 

962882 

96 5142 

96 7402 

96-9063 

48 

97 1923 

97*4183 07*6443 

97*8704 

98-0964 

98*3224 

98*5486 

98-7745 

99-0006 

99-3266 

44 

99-4626 

99*6786 

99-9046 















_ - 

- . 


- 


If 0‘1 grm. of the eubstanrn wae cmployod, then the uamhete in tbu Ublp give tbo iierrentegM 
of Xb|S Oj. If only NdgS.l), and Na,SO^ In* present, the weight ul NaSOj is boat obtiinod by 
mbtruting the vpight ol NiijS/J, as ^iien in the tahlp from the weight of mixture uaod; when 
any other aubstanre la piiwent in the mixture, eucli other eubetanre having no action on the 
atandanl solutions employed—then weight of NajSO,-> {(hi - U) x O'OOGSOrt 

0-1 grm. XB^HjO,a.lO'S<l25 om*. N/lOKMiiD^hC 3203 cm'. N/IOI. 



^ Weight of 

ssgasssligssgSiSSSSgisSSsiSSSSsS Icen^Ane. 
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TABLE LXXVb (15) —Ferwntafiip of NarS 04 in a niTture of K^SO^ and 
oolonlated from the wei|;(bt of JIaS 04 , conasponding to 1 gini ol the mixture 

1 gim K>S 04 si 38R054 gfm. BaHO^. 

1 » NaaH()4S I 642234 „ R'iS04 

Weight of NB(S 04 per 1 gim of mixtuie-i(W -1 338954) x 3 297281, whorp 

W a weight of BB1SO4 


MilL){ianiuc« 


1 

1 

2 

3 


4 

6 

6 

.1 

7 

B 

B 








1 




0 1144 

0 6747 

1 OHM 

1 3941 

1 

GhlS 

1 0«Mfi 

2 

2 0530 

2 4121 

8 1126 

3 

1 '*71 1 

4 017 

4 biU 

i 

1611 

5 2P0R 

6 6206 1 

5 0501 

0 2H00 

6 8096 

6 11146 

/ 2bBJ 

7 OOSM 

7 

R 

2iRl 

6 5S81 

8 9174 

0 2470 

9 6771 

P 90/0 

10 J36S 

10 6b6'i 

10 8>l0i 

11 .2h0 

n 

1^47 

11 K854 

12 2151 

12 541P 

12 8710 

IS 20)3 

n 'iiii 

1> 661'' 

14 1426 

H 5212 

It 

64 >0 

15 1827 

15 6124 

16 S421 

16 1719 

HI 5010 

16 8113 

17 1011 

17 4406 

17 8.05 

18 

] 1 O 2 

18 4T80 

U b0'l7 

14 11M 

14 1892 

10 7080 

20 12‘>6 

20 4611 

.0 7‘i81 

21 117S 

21 

117') 

21 7771 

22 1070 

22 1167 

22 7tfh4 

2J 0062 

23 42''0 

21 7556 

•jt 1)1 '’1 

21 4151 

24 

7441 

34 0716 

2') 4048 

25 7140 

26 0b)7 

ib 8034 

20 72 . 

J7 0520 

.7 826 

27 6121 

2R 

0421 

is 2718 

21*bOI5 

20 0 1) 

21 IfilO 

.9 8907 

10 ojin 

10 

10 6744 

11 0048 

21 

3)»4 

21 8841 

61 44BS 

23 1 SO 

i2 b Si 

d mo 

ft 1177 

31 rit76 

l1 477 > 

8) 3069 

>4 

b9l6 

J4 91)1)4 

25 2<)61 

16 b24S 

t5 05:16 

)6 2s6) 

30 6130 

111 6447 

.7 2745 

17 b042 

37 

R dD 

11 2627 

3S )P34 

3H 'UM 

IB 2’'28 

80 5K2G 


40 2420 

10 '718 

40 4iil • 

41 

2 12 

41 ’’604 

11 RP07 

42 220) 

12 5a)01 

12 S/iJD 


41 414I 

41 Hb 10 

11 141M 

44 

Sis') 

U >15^2 

44 1479 

44 6177 

45 8474 

4 b 1771 

46 5U6'1 

16 llbh 

47 IK 1 

47 1)b0 

4/ 

R2'iR 

JR 15')') 

48 4812 

41 6150 

401147 

40 4744 

44 4041 

60 1129 

'lO 412b 

lO 7412 

'll 

1211 

51 4 28 

jI 7626 

42 1132 

^2 41201 

62 7717 


6)4212 

11 7h04 

41 OQOb 

'll 

J203 

51 7 01 

64 079h 

65 4091 

''5 7802 

rb ObOO 


6b 7384 

67 0682 

67 3S74 

57 

7170 

58 0473 

66 1771 

69*7068 

510)56 

.iB lObS 

00 6060 

60 0217 

bO 1464 

liO bS'’2 

6L 

01411 

61 H40, 

, 01 6741 

62 0041 

hi 13 {R 

62 6635 


111 1230 

bl b 27 

63 48^4 

hi 

11-2 

1)4 G114 1 

1 64 971b 

U4 014 

bl b 11 

65 'lUOb 


66 6 203 

(16 0 no 

b7 2797 

37 

6005 

67 9 Ii)i 

66 2684 

64 &iSb 

5S P2S4 

hO 2581 


69 9176 1 

1 70 217) 

70 6770 

70 

‘*0b7 

71 2'G'i 

1 1 6862 

71 8144 

72 2257 

72 hJb4 


78 21411 

|71 4140 

71 8741 

74 

2010 

71 W1 

74*B88i| 

76 14J2 

75 52.0 

73 S527 

7b 1124 

76 6121 

7b 841S 

77 1716 

77 

'lOH 

77 6110 

78 IbOS 

78 4404 

7S S202 

70 1199 

70*4747 

74 6044 

10 1891 

89 4619 

80 

73H0 

81 1 'S3 

61 4.110, 

81 7l7b 

8i ]17> 

82 4472 

12 7770 

68 1007 

88 4364 

8,l*7Bb1 

S4 

O'l |3 

81 42 ill 

84 7443 

hS 0860 

h6 4118 

85 7415 

WHO 

60 4040 

80 7317 

67 ObBl 

87 

1931 

87 7229 

11 0426 1 

bS 2821 

88 7121 

51 0418 

80 3715 

89 7012 

90 0810 

90 Bl 07 

01 

I 1 OO 4 

'll liJiJi 

41 8444 

41 b746 

12 0013 

, 02 d 01 

02 66SB 

42 4416 

43 8212 

93*0680 

•15 

0877 

01 1174 

44 b472 

44 4764 

05 30(0 

> 05 6308 

O') Obfll 

Bb 2461 

46 6246 

96 9663 

07 

2S60 

07 bl47 

97 9414 

9b 2742 

18 OOdO 

98 OddO 

OB 3684 

99*6921 

1 49 9226 








1 


Ghaiige in percentage of ^ajH04 for evoiy tenth of a miUigiamme ihange in weight 
of BaS04 roiiesponding to 1 giin of mixtnte 
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T«\BLE LXXVb (14) —^Wei^jhl^ ot varioiiR chloiidis, pIc , cnrrespoudmg (o Luow& 
KBiD in neij^ht on iqtUring 20 by S ()4 




OoireRpondiiig Woightii nf 



— 

— 



— 

_ 


g§S| (1 H(I 

o _ 

Lid 

Ntd 

1 KCI 

AiiCl 

GbCI, 

BiOl, 

1 2 <>179(16 2699092 

J 37#7SI 

1 OiOJIH 

6 630ni<> I 

11 704<ns 

1 41]7bi 

9 278111 

2 6h<iVI0 97%l**l 

b 799 77 

9 100477 

11 961109) 


6 621929 

16 699021 

8 BliDiq'i Sb8l277 

10 iJOlOb 

13 990719 

17/80141 

1 364719 

1 1 239294 

21 927041 

4 II 2i 1H60 11 021hq 

n 807154 1 18 600881 

2( 720101 

J7 1701 iD 

17 617(59 

1111(097 

S 14 094921 IHMUlbl 

16 SR1813 

2* JMlOi 

29 u 0239 

98 971961 

22 0')8924 

41 19 072 

6 111 107700 17 199 99 

20 2i 07 a 

27 90I1JI 

J9 5S029b 

70 7681 9 

26 170 99 

1) 6/1096 

1 7 11 2 769 '0 IBSSIO 

2 1 17 iO 


|41 'ilO II 

82 'ibl3H9 

30 892)61 

77 862100 

1 8 |22 *143721 291 srj8 

27 ni4”n« 

17 201109 

47 410182 

94 J99 00 

39 2U118 

60 232114 

8 2i 8b 14)85'2)092910 

JO 191087 

1 41 81.116 

93 170428 106161211 

19 709892 

74 ^11129 
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TAliLK LXWi (IG) — \\ cighh of viiiuum iodide^ , loiiespondiiig tu known 
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7 60172 1 
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8 012194 
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8 902194 

10 921019 
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14 894029 
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9 6606.1 
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U 40.681 

12 626289 

1 8640(i6 

17 61J555 
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11 .990j9 

11 14^442 
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14 7)0682 
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19 201446 

36 919066 

21 806422 

23 J81408 
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14 176911 
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TABLE LXXVe (17).—Weightg of various nitrates, etc., corresponding to known loss of wolghi on nplainng UL 
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Then numbon are all calimlated from the actual den^itj of CO^ and not from ihe theoretical values* The Tesnlto obtained 
eiiqilo>i]igiii 0 theoEBtiGal valne for the weight of 1 cm^ of CUj would be about O 07G per cent, lower. 
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TABLE L\\\ 1 :. (24) —Percsntage Componiioti nf Mixtures of Two Pure Carbonates cilcalated from 
tl e Amount of ( t J, obtainable from one Gramme of the Mixture 
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Hm sgrai the iPixtiireB the numbera for ivAi^h are marked witL an aa^eiiak *) aho Id neier bp estimated by this method, and thifae marked t 
only when merely a rough apinoximitiou needed 
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TABLE LXXVk (25).— Weight of AgCI obtainable with one gramme of Toiioue rabatanoee 

eontainiDg Chlorioe. 
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Table LXXVi (25)—roiifinued. 



Foimiilt of 
SnbdUnce. 

• 

Molecular 
(or Fomiiilu) 

1 Weight. 

1 

Its:. 

flip 


Formula of 
Subbtanci 

if, 

0 

B5 

K,lr(:i,,-f 311,0 . 

577-198 

l-4U044‘i 

104 

AuCL4-2II,0 . 

339-582 

1-266675 

66 

iiynoi, . . 

578-5 

1-487087 

105 

UCl. . ? . 

344-85 

1-247325 

87 

FA + lfllI.O . 

775 5b8 

1-178930 

106 

Ma,TrCl„ 4-1211,1) 

691-042 

P24490S 

88 

iiiia+4ii:o . 

197-964 

1-448646 

107 

Nil'l. +611,0 . 

237-696 

1'206416 

88 

CiiOl. . 

99 U5 

1-447562 

108 

CuULi 611,0 . 

237 996 

1 204894 

90 

FbC1,+4H.O . 

198-864 

1 441991 

109 

Kbcf. ! 

120-85 

1-186429 

01 

liCI, . . 

299 35 

1-436913 

110 

HbC 1, +211,0 . 

244-332 

1 173649 

92 

AuOl, 

3U3 55 

1-417032 

111 

IjiGI, 4* 711 lO 1 

371 362 

1 158277 

98 

BUCI4 +811,0 

404 928 

1-416351 

112 

WCl, 

254 9 

] 124990 

91 


203 SOO 

1 110138 

113 

Iti’l, 

265-7 

1-079262 

95 

TlCl,. . 

310-45 

1 385537 

114 

Ki('U 611,0 

266-696 

1-075635 

96 

KAna + 2H,0 

414 1H2 

1-884705 

115 

"Sl'l, ' 1 

270-9 

1-038546 

97 

K,PtCl, . . 

114-9 

1-382309 

116 

Pl.l'l, 

277-8 

1 032253 

98 

liSci,. 

20K3 

1-376668 

117 

AhCI'. 

143-36 

1- 

99 

m\ 

314 85 

1-366 J 74 

118 

(’bI'I 

168-46 

0 851172 

100 

pici,4 :)ii.u 

426'(i8 

1-344145 

IIB 

UO,('l. . 

341-4 

0 839953 

101 

UaCl,+ 6H'.0 

' 219-096 

1-308B33 

120 

A116 .* 

233-65 

0 616291 

102 

(Mnj+21J‘,0 . 

219-33'J 

1-307424 

121 

HgCl. . 

235 15 

U-60B9G2 

108 

KnCl, +211,0 

225 932 

1-269231 

122 

TlCl . . 1 

239-65 

0598539 


I 


TIib piiiiuipiil Ube of llip procodiiig table ib for the (btcrininatiou, without ADpardtinn, of the 
l>eri'Outigi' comjPDsitiiiji of a mixture of two pure ehlondob. The mdiiner of using it cau be beat 
understood Irum the following itibidiien:- 

By operating with one grummo of u mixtiiro of uaesiinu rlilonde and lithium chloride 2*8756 
gruiB. ul bihur ihloridn wen^ obtained; iiiid the percentage cuiupoeitioii of tlio mixtuzo. 

If the wliiile grdiuDii* hiul lioeu pure LiCl wp bhould havi* got 3'37D225 groiB. of AgGl 
„ n „ C(1 „ „ 0*861172 AgCl 

Therefore for 100 per cent uf LiUI we got above minimum 2*624063 „ AgOI 

and every mgm. of AgCl above tlie miniiimin 0 861172 grm. correspouda to per cent 


LiClp i.e. to 0*03961866 per cent LiUl. 

The execbH ulinve miniiiiuiii h 2'R766-0'8612B2'0244grma. or 2024'4 rngma. 

I’eirentage of LiCH -= 2024*4 x 0*03961866-B0'204. 

A mixture of two ehloridob giving anywhere noar the same amounta of A^l ahonld not be 
teated by this method; the diireienue between maximum and minimum anould be at leaat 
O'l grm. 

Riuiilar tablea fur bulphatea, oarboiiatea, etc., would prove iiaelul iu many caaea, but the author 
hab in couree of computatiun a mtiob of tables which practically dooa away with all calcuIatiunB 
for mixture of any two pure balla. The following table u only a abort excerpt from the table 
for two rhlondea. 



iiei 

TABLE LXZ7]9 (36).—I^ttr tha Betermiimtiou ot PBramt^ Gompraition of Mixtnrea 
of two Chloiidps, without wpariiiion, and with praitically no uatisulation. 

W B Weight III gnmniPH of mixtnro lo 1m pniployod. 

M<* Amount to tm dubtracted from tha woighl (!') of AgCJ uhtnineil Iroin W grins of 
mixtnro. 

Tlinn the numbor of centigianinirs in (P-M) tho pormitaga nl the rhloridp 
with the smaller ei|iiivalent 

W. M. 

CdCI. .mil Ca(’l^ . O'DRIIIG 1 .M527 
„ Nil,Cl 0-h!)7l'9 1 10376 

„ LiGJ . OOIJ^I U8G3D4 

I 

SrCl., aiifl Kf’l .. 8 80711 10 01.101 
NbC'1 . ' 1 O.INaO 2 hi428 

„ CnCl, .1 130161 2 3.1C84 

„ NU,OI ' l-llOhl aOHO.lO 

I I 

Lil’l . 0 0.3Kr.6 1 105-20 

KCl and NdfJl . 1-K0»52 i 3-C.33D4 

Cud, l.’illHO a-OOBTG 
Nil,!! 1 3-2115 1 2-S3'J24 
LU'l . 0 GhSl 1 1 32254 

Nnl'l .milCdn^. 7 34812 18-50000 
Nll,('l 4:i8G77 10-75171 
UCl . 108191 2 65160 

CaCl, ondNlIiCl 10 17395 27 05865 
LiCl . 1-26-203 3 26267 

NH,nBnilLi('l .| 1 43609, 3-84713 

Bor* - Wheie W w ho large aa to he uiimanngeablo, a h.df, a third, a fouith, ele., 
nuT be token and P will then be twice, thine «nle^ four timuh, etc., the .irtual omoniit ol 
AnCI obtained. When W is veiy Isige it may he taken in decnjinmnies, iind each 
mniignmmo in (P - M) will then reprosont 1 pet cent of the second clilonde. 




TABLE LXXV'f (1) — Weights nf vBrioii<* Sabatanres ooiii'^ooilmg to gi\en Weights of Nitrogen. 
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y. a 


B B 


P ^ 

Q » ^ 

Ji £ 

i I ^ s 

> i I 


s 


!?i £ 


5 


s 

eS 

6 



Nitnigl]cen>l, C^^O,h . 6 3<)3162 10 786325 lo 170487 21’’•72630 26 966sl2 32 "58974 37*762137 43 145209 4i S38402 





TABLE LXXVf (2).—Weii^ts of Tarious Substances corresponding to given Volumes of pure dry Nitrogen 

as xneasiized at 0" C. under 760 mms. pressure. 


lies 



-I-0*01867 -I- 0*00136—0*00020=340*802 rngms. of Nttrogb oJ. 








Lxxyi.-^Ai.oaHoi:.oiai^T 

A. Ybhime.P)BioeatBge^iiiiHBimd at 15^' C.j 60* F., or 124 ^* R—according to the Beading of Tiallet^ Aleohdlbniefer^ j(Brix.) 
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TAIiLK LXXVrn.—Alcohol; Tdome Percentage of Aqneoua Bdvtkiu at 
IBJ'C.j eO'P.; WJ’E. (Bnx.) 


SiiTPihr ({iavLt> 


too litiPH of fiDliitinn contain 


-1 ruiitracLiDii. 


Wpif«ht ill kf;niii, of 


Bt flU J' 

Litifxiflr A1< uliril 

Ulri'S of Wilier. 



_ _ 

1*0000 

0 

i 00*000 

0 000 

0*99783 

0 99rt5 

1 

99-1):):) 

0*055 

99633 

9970 

a 

98111 

0*111 

99484 

995(1 

3 

97-170 

0 176 

99314 

9942 

4 

96-212 

0-242 

99204 

992H 

T) 

90 307 

0-307 

99065 

9915 

fi 

gi3sa 

0 ;i82 

98935 

9902 

7 

93-40S 

0 158 

98805 

9S91) 
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93 013 

0 513 

9S6H5 

9S7H 
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0-629 

98565 

9Kii6 
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90 714 
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9854 

11 

8U-7!I9 
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98320 
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8|n KUO 
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, aa 1 
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_ _ _ 

_ 


. . 




1167 

TABLE LXXVIfi.— 



100 litn'H Ilf fidliitiun rniitaiu 



fiiMMiifiu Gravify 
at 60" F. 

Liliru of Alcoliril, 

IdtKsni \V.LU'r. 

Coutiiiilinii, 

WoiL'Iitilt Vkiiih. of 

1 111 IT Koliitiuii. 

O'oncn 

37 

66-260 

3-2.10 

“ 

0-95142 

»6r)0 

38 

6.6:i0.1 

3-305 

90292 

1)535 

39 

64-361 

.i-3i;i 

9514.1 

!)j|» 

40 

63 106 

3 MI6 

94983 

orifls 

41 

62-461 

3-151 

91823 

!)4H7 

42 

6]*I!I7 

;)-ll)7 

91G61 

UlTlI 

43 

60-6.1-2 

3-.132 

94191 

!M:i2 

41 

59 OOh 


91.116 


45 

58-593 

3.1!I3 

91115 

'J417 

46 

67 618 

:)-lil8 

93966 

»30!) 

47 

5GMN4 

3 641 

93786 

1)381 

18 

55*0 (iD 

3‘(ir)!) 

93606 

DSO-J 

in 

61-685 


93117 

!):u:) 

60 

6.1-700 

.1-700 


9.12;) 

61 

52-706 

.1-701 

\)\\m 

»;)0.i 

.62 

.01-711 

:)-7ll 

92828 

!I283 

53 

60-716 

3 716 

92628 

U2G.1 

64 

19-722 

3-722 

92129 

9242 

6,6 

48-717 

.1-717 

92219 

922) 

66 

47-712 

3-712 

920-20 

920U 

67 

46-708 

3-708 

91800 

9178 

68 

46-69.1 

3-ii!i:) 

91.181 

91.10 

69 

41-678 

3-678 

91361 

9134 

60 

4.1661 

.1-661 

9114-J 

9112 

61 

42-619 

1 :)-619 

90922 

9090 

62 

41-030 

1 3-6;t.i 

9070.1 

9067 

63 

40-610 1 

1 3-610 

90)73 

904) 

64 

.19-086 1 

3-086 

90211 

9021 

65 

38-561 

.1-.161 

90011 

8997 

66 

37-626 

3'.126 

89776 

8973 

67 

36-492 

3-192 

896.10 

8949 

68 

36-457 

:)-if.7 

89296 

8933 

69 

:)4-l23 

3-423 

800.16 

8900 

70 

.13-.178 

3-,178 

88806 

8870 

71 

32-333 

3.1.13 

88.167 

8800 

72 

31-289 

3-289 

88,108 

8826 

7.1 

1 

311-241 

1 

3-214 

88068 
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flparifio OnnW 
ftlSO*!. 


0 ‘K 799 

6779 

8747 

8720 

BG93 

8866 

8639 

SOJI 

8683 

8666 

862G 

8496 

8466 

8136 

8403 

8373 

8339 

8306 

8272 

6237 

8201 

8161 

8126 

8084 

8041 

7996 

7946 


TABLE LXXVlR-n 


100 htns of 8olntiun ronteiu 


Lilies of Aloohol, 


74 

76 

76 

77 

78 

79 

80 
HI 
82 

83 

84 
86 
86 

87 

88 

89 

90 
9] 

92 

93 

94 

9 .J 

96 

97 

98 

99 

100 


Litin of Wotei. 


29-190 

28-136 

27-080 

26-016 

21- 961 

23-877 

22- 822 
21747 
20-673 
19-698 

18-614 

17-419 

16-324 

15-230 

U‘125 

13-011 

11-876 

10-761 

9617 

8-472 

7 318 
6-133 
4 968 
3-764 
2 639 

1286 

0-000 


Contnwtaon, 


Woiglit in kgni. of 
1 lltiD Solution. 





0-87799 


87340 


87280 


87011 


86741 

2 877 

86172 

2-822 

86202 

2-717 

839-23 

2-673 

86614 

2-598 

86. till 

2-611 


2-119 


2-321 

81176 


81177 

vmm 

H3HG7 

2-011 

83648 


83209 

imSBSM 

82880 

1 617 

82540 

1-172 

82191 

1-318 

— 

1-153 



81074 

0-761 

80666 

0-639 

80235 

0-286 

79776 

0-000 

• 70287 















im 
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TAKI.E LXXYIi) —Oonvenion of EQogninines of to Litres Bocnrding to 

its strength IB,;’ 0 (Fiackeru.) 


- - 

Yolumi 
Pen ratafee. 

1 Kg. Litiis 

\ iilunii' 
Puil'lltilgl 

I Kg 

A iihiiiii. 

PiuiiiUge. 

IKr. Lihrs. 

Yuluiui 
IVi nil lege 

1 Kg. .Lit] m 

1 

l'l)03C«l 

26 

] 0333s1 

51 

1-0719.31 

76 

I 1457.36 

2 

0031 ill 

27 

0311.31 

52 

077261 

77 

119284 

8 

0011603 

28 

03.3627 

58 

079.3h2 

78 

1.328ri.3 

4 

0('()022 

29 

0.36M9 

54 

OS1913 

79 

1.3011.3 

5 

009111 

30 

037986 

55 

Oh 1.371 

80 

160060 

6 

010767 

81 

039278 

56 

0h6Ml 

81 

li;.ts32 

7 

01209.3 

82 

010.373 

57 

0S9322 

B2 

167629 

8 

013322 

33 

OtMM) 

58 

U919.U 

63 

1711.30 

B 

014631 

84 

013390 

59 

0913.37 

84 

1751.35 

10 

01.3787 

35 

01ISO 1 

60 

097193 

85 

17'l.3h.3 

11 

017021 

36 

046222 

61 

0n9sl’ 

86 


12 

018101 

87 

0177.33 

62 

102.3111 

67 

18797.3 

18 

019.300 

86 

()4'139!) 

63 

10.3301 

88 

1923.37 

14 

020112 

89 

0.310.30 

64 

108111 

89 ' 

1 

196914 

IB 

0211^2 

40 

0.32hl7 

65 

110937 

90 1 

■201794 

16 

02262b 

41 

051.3S9 

66 

113902 

91 

2U6560 

17 

023673 

42 

0.36368 

67 

116S79 

02 

21 iri 28 

IB 

0217J0 

48 

0.38261 

68 

119876 

98 , 

216676 

19 

02.3768 

44 

000279 

69 

1228.S6 

94 

2-22017 

20 

026820 

45 

062190 

70 

126010 

05 

22755.3 

21 

027h73 

46 

061220 

71 

129212 

96 

233147 

22 

02S92H 

47 

0662.36 

72 

132102 

97 

239703 

28 

030091 

48 

068304 

78 

13.3610 

OB 1 

1 246332 

24 

0311.31 

49 

070172 

74 

13896.1 

89 

253503 

2D 

032213 

50 

072649 

75 

142311 

100 

261233 
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TABLE LXX'VlB.~SpeclAc firavitjr, ole., of ^tbinooiu AIooIidI. (Imperial 
CommiHinon; bosml un Afendttli'jnfl'N nwnlts) 


Vuu'rnt nr 

Hpmfif (Irarity . 

I'm out. uf 

. iri'* 

1 

JVimit.of 1 

.n « . 16* 

Aloohvl l>T 
We^it. 

1 

Aloniin] by' 

AVcif;lil. 1 

H|ioeilic HraviLy ‘ . 

16 

Alinliol )i3 
WpikUI. 

iSitri'ifii! OniTity 

lu 

0 

1 0(1000 

34 ' 

0-9510.') 

68 

0-87746 

1 

0-U!)hl2 

35 

0-91927 

69 

.009 

2 

li»0 

86 

710 

70 

272 

8 

40.1 

37 

,009 

71 

0.1.0 

4 

281 

88 

369 

72 

0-86797 

5 

120 

89 

I7G 

78 

.0.07 

B 

O-OK'Jlil 

40 

0-031) hO 

74 

.118 

7 

Hi:{ 

41 

780 

75 

1177 

8 

0G8 

12 

.078 

76 

0-868.16 

B 

1 

028 

48 

372 

77 

693 

1 

.1'J4 

44 

164 

78 

350 

11 


45 

0 929,01 

70 


12 

1.16 

46 

712 

BO 


13 

012 

47 

627 

81 

614 

14 

007890 

48 

311 

82 

366 

10 

769 

49 

092 

B3 

116 

16 

649 

SO 

0-9J873 

B1 

0-8.1.sr,5 

17 

&.-)0 

51 

661 

B5 

612 

18 

410 

52 

429 

B6 

.1,07 

19 

289 

53 

206 

1 

87 

099 

20 

167 

54 

0’90980 

88 

0-82H40 

21 

043 

55 

7.'>1 

89 

577 

22 

0-96916 

66 

627 

90 

312 

28 

786 

57 

209 

91 

013 

24 

603 

58 

071 

92 

0-81771 

20 

017 

59 

0-BDS41 

93 

49.0 

26 

377 

60 

611 

94 

215 

27 

2.1.1 

61 

' 380 

95 


28 

080 

62 

149 

96 

642 

29 

, 0-9.0932 

68 

0-88917 

97 

347 

80 

776 

64 

681 

98 

048 

81 

614 

66 

4.00 

99 

0-7974.1 

82 

419 

66 

216 

100 

1.12 

88 

279 

67 

0-87981 
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TABLE LXXVIf -Specific Qnvity it fiO'T (18|‘0 or Voliiiiie feroentage 

and Weight PeroOBtage of Aqueona Alooh o L (TislleB.) 
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TABLE LXXVlo.—Speoiflo Gravity and Strength of Aqneona Bdlntiona of AlftohoL 

(Arraugnl miMlly from Hchnerp BeRulte) 


Tils uppor nutnbot in eaoh compartment gives the pnroentago of alisnlute alcohol by 
volume, the lower number gives the iierconluge by weight. SpeoiKc Lrravitios at 60‘ F. 
(IBJ’ C.). 
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TABLE LXXVIa.— 


Specifio 

Gmiity. 


Fonrlli Flaoe of DooinialB in Bpeoifio On?itiiw. 









26-13 

21-38 

26-22 

21-46 

27-04 

22-15 

27-13 

22-23 

27-D5 

22-02 

28-04 

23-00 

28-86 

23-69 

38-95 
23 77 

20 76 
21-46 

29 hO 
2t r>i 

3U-65 

25-21 

30-73 

25-29 

31 -48 
25 03 

31-57 
36 UO 

Bj 

32 31 
26 67 

33 06 
27-20 

33 15 
27-36 

33-89 

28-00 

33 97 
28-06 

34-61 

28-62 

31-69 

28-69 

35-35 

20-27 

35-43 

29-33 

36-12 

29*93 

36-20 

30-00 

36^6 

30-50 

36-83 

30-56 
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TABLE IiXXVIa-^viRtiHfuirf. 


Bpedfic 

Gravity. 



FimitL Pla4*e of Dmnial^ lu Specific Giavitiei. 























8 

R 

7 

6 

B 

4 

8 

2 

1 

0 

0-963 

38 82 

38-80 

38 96 

39 04 

3911 

39-18 

.39 26 

30 32 

39-40 

39 47 

33 'll 

32 37 

32 44 

33 60 

32 66 

.12 62 

32 69 

.32 76 

32-81 

32 87 

962 

39 .->4 

39 61 

39 66 

39 74 

39-81 

.39 87 

39-91 

10 01 

40 07 

4014 

33 91 

33-00 

33 06 

3312 

3318 

33-24 

33-29 

33-36 

,33-11 

33 17 

961 

40 20 

40 27 

40 34 

40 (0 

40 47 

40 63 

49 60 

10 67 

40 74 

10 79 

33 63 

33 69 

33 66 

33 71 

33 76 

33 82 

33 8S 

.13 91 

3100 

.31 0.3 

960 

40 84 

10 90 

4095 

4100 

11 06 

4111 

41 16 

41 21 

1136 

41 .-52 

3410 

34 14 

3419 

.34-21 

34-29 

31 S3 

34 38 

34 43 

3 US 

.34.32 

949 

4137 

41 42 

41 48 

41.63 

41 68 

1163 

41 69 

4174 

HID 

1184 

34 67 

3162 

34 67 

34 71 

31 76 

34 81 

31-86 

■il 90 

34 96 

3,3 00 

948 

41 90 

11 96 

42 01 

42 06 

42 12 

42 17 

42 2.3 

12 29 

12-11 

12-10 

35 06 

33 10 

36 16 

36 20 

2:1 

36 30 

36 13 

3,3 40 

33 13 

.16 50 

947 

42*46 

42 61 

4-J 66 

42 63 

43 G7 

42 72 

12 7s 

12-84 

42 s‘l 

42 9.3 

36 56 

36 no 

36 66 

3.3 70 

3.3 75 

3.3 80 

36 8,3 

.15 90 1 .13-95 

36 00 

94G 

43-01 

43 07 

4313 

1119 

43 26 

13-32 

4.1 38 

4.341 

11-60 

' 43 66 

36 OG 

3611 

36 17 

36 22 

36 28 

36 33 

36 .39 

IG 44 

36.30 

36 66 

916 

43 63 

1 43 GO 

1 13 76 

1381 

4347 

43 93 

14-00 

4406 

44-12 

14 18 

36 61 

' 36 67 

' 36 72 

3() 78 

36 8.1 

.36 89 

' 36 94 

37 00 

37 Ob 

37-11 

944 

44 21 

41 30 

11 36 

44 43 

11 49 

1 44 5.3 

44 61 

44-67 

44 7.1 

44 79 

3717 

..7 JJ 1 

1 37 28 

37 .3.3 

37 .39 

37 41 1 

1 37 60 

37-.36 

37 61 

37 67 

913 

4186 

, 11 9J 

M 9S 

1.3-01 

13 10 1 

1 45IG 1 

13 22 

45-28 

46 34 

1511 

37 72 

1 37 78 

37 83 

.37 89 

37 91 

3S 00 

.38-00 

3811 

38 17 

3S-22 

942 

16 17 1 

1 

1 16 63 

1 

16 69 

46 66 

15-71 

16 77 , 

1.3 83 

16 89 

46 06 

46 02 

.18 28 

38 33 

38 39 

38 44 1 

38.30 

1 

3K .36 ' 

38 G1 

38 67 

38 72 

36-78 

941 

46 U8 1 

4611 

16 '20 

16 26 

16.32 ' 

16 37 1 

lG-42 

4G 18 

46 63 

10-69 

38 83 

38 S9 

38-91 

39 00 

39 06 

39 10 1 

1 

39-16 

.19 20 

;i9-25 

39-30 

910 

46 61 1 16 70 

4G-75 

46 80 

16 86 

46 91 1 

16 97 

47-02 

17-08 

47-13 

38 jn 

39 40 

39 16 

39 60 

.3965 

39-60 1 

39-66 

39 70 

39-76 

39-80 

939 

1718 

47 24 

47-29 

17-35 

47-40 

47-46 

4761 

17 66 

17-62 

47-67 

39-86 

39-90 

.39!).’) 

40 00 

40 05 

4010 

10 16 

10 20 

40 26 

40-30 

93H 

47-72 

47 78 

47 83 

17 89 

47-94 

17-99 

18 06 

48-10 

48-16 

48-21 

40-35 

40-40 

40 16 

40 60 

1056 

40 60 

40 66 

40 70 

40-75 

40 80 
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TabiiI LXXTIa.— 
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TABLE LXXVIh.—B pedBc OttvitiM tnd QmrMpoiidiiig Vdonie 
BenaDtigM of Aioeons Alcohol ot 80* F., 10{* 0., w 18t‘ ^ 

(Imperial Commuucm’B Keport baaed oa Qie reaulta of Mondelejeffa inveatagationa.; 

The temiieratun takeu with a meicutj HioTmometer made of Thuringian glasH 


Volamt 

Penentigp 

flpUr.glJ- 

0 

1-00000 

1 



HK9 


655 


410 


279 


147 


UID 


98890 

mm 

774 

10 

GOT 

11 

543 

12 

432 

18 

324 

14 

216 

10 

114 

16 

on 

17 

97909 

IB 

BOK 

10 

70H 


606 

81 

607 


406 


304 

24 

201 

20 

097 

86 

96991 

27 

883 

88 

773 


666 


541 


43] 

88 

298 

88 

172 

84 

043 

80 

96910 


Volume 

Pci cental^. 

Sp. Or 

n 

0 96773 


632 

HI 

487 

HI 

338 

40 

186 

41 

029 

42 

948GH 

48 

704 

44 

630 

46 




47 


48 


49 


00 

440 

01 

360 

02 

063 


93hr)0 

04 

646 

00 

439 

06 

220 

67 

016 

08 

91799 

09 

680 

60 

368 

61 

134 

Bh 

90907 

mSM 

678 

■9 

447 


214 

KH 

69978 

67 

740 


499 

68 

266 

70 

010 


Vuluino 

Peirentoge 

Sp a. 

' 60 'ir. 

I 

0-88763 

BH 

311 

BH 

267 

mm 

000 

WM 

87740 


477 


311 

KB 

SG943 

mm 

670 

19 

396 


116 

■s 

86H33 

88 

347 


266 

86 

84961 

86 

G60 

87 

356 

88 

014 

BB 


90 

400 

91 

063 

92 

82731 

98 

363 

94 

81997 

90 

616 

90 

317 

87 

80800 

88 

369 

99 

79891 

100 

391 


























11 so 


TABLK LXXyii.-<True Percent^ from Olwerved Percentage of AkohoL 

(Tmporial CommiBiunn.) 



100 


100 


OD-H 

4 

2 

0 

!) 8-6 


97-B 

6 

2 


0 

96R 

4 


9S-8 
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TADLE LXXVJj.- -Comparifion between Voliune and Weight Fercentagee, 


Colnnui I. giysH the dotunninatioiiB with Volume alroholomotf'r at OU" K. on Mercury 
lliormoiurter, 

(yoluuni II. givns the iloteniunationH with Weight alcoholometer at IS" G. on Ifydrogen 
Thermonii tur. 

(Impelial Gommhaion.) 


I. 

11. 

1 . 

1 

1. 

11. 

i 

11, 

1. 

11 

1. 

11. 

0 

0-01 

17 

13'SS 

34 

28-29 

01 

i3rjs 

OS 

60-48 

85 

79-68 

1 

o-sr* 

1 

IK 

14-7'J 

35 

29-16 

02 

14-03 

69 

61-03 

86 

80-80 

a 

i-Gi; 

19 

ifi-ori 

3fi 

301)3 

53 

41-48 

70 

62-09 

87 

82-03 

3 

2‘i7 

1 

20. 

1G-.19 

37 

30-90 

51 

46-41 

71 

03-06 

88 

83-28 

1 

4 

2-27 

*il 

17-211 

38 

31-78 

55 

47-40 

72 

64-74 

89 

84-04 

5 

I 

4 OK 

32 

18-OK 

39 

32-G6 

06 

18-37 

73 

60-83 

90 

80-82 

It 

1 -Hh 

23 

18-92 

40 

33-04 

07 

49-3.') 

74 

66-92 

91 

87-12 

7 


21 

19-76 

41 

31-43 

5H 

00-33 

70 

68-02 

92 

88-44 

K 

6 so 

20 

20-60 

•12 

30-33 

69 

61-32 

76 

69-13 

93 

89-79 

9 

7-21 

2(1 

21-11 

13 

36-23 

60 

02 31 

77 

70-26 

91 

91-16 

10 

«-12 

27 

22-28 

41 

3713 

61 

03-31 

78 

71-39 

96 

92-06 

11 

8-94 

28 

23-13 

45 


62 

04-IL' 

79 

72-03 

00 

93-99 

12 

9-75 

29 

23-99 

46 

38-94 

63 

00-33 

80 

73-68 

97 

95 45 

12 

10-07 

30 

24-80 

47 

39-86 

64 

56-30 

HI 

74-84 

98 

96-96 

14 

Jl-39 

31 

20-71 

48 


66 

67-37 

82 

76-00 

99 

98-01 

ID 

12-22 

32 

20-07 

49 

41-71 

66 

6B-40 

83 

77-18 

100 

100-13 

16 

13-00 

33 

27-43 


42-64 

67 

59-44 

84 

78-37 
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TABLE LXXyiii,—Ibn and Volimie of Ataolnte Alndnd. 

Thi BMopted nnmben nptsaeuting alMolvte mm and volume must in all cam undeigo 
thonmgb min'oli. About 1896 Mendelejeff recalculated the weight of a decimetre cube 
of water at miona tomperatutea and obtained the following ni^te, which aeem to Wa 
been rather hoalily legalieed by the Britiah AnthoritiBS. 


Tempeiatiin. 



'We!|{ht of Wetvi iii Vucno, 


Dm,* iu Grmt, lii,'m Oiaini, 


i!r>2 821 
252-664 
262-636 
262-668 
262-407 



Tn 1900 the luternatioiial Congress mreting at Vims acrepted im the true muse of a 
decimetre rube of water at its maximum density the value fouuit by MM. IruQiaunie and 
Chappoie, m.,— 

0-9999707 kgui. 

Tile two Tolui's difler by a little less than 1 in 8000, or not i|uite 0 0126 por rent. 

In 1899, MessienrH Fabry, de Lepinay and Perot had obtained (he value,— 

0-9999786 kgm. 

Accepting the valuo sanctioned by the luteriiational Conferonoe we grt— 

Mm of 1 cm.* at 4' 0.-0-9909707 gramme. 

Volnmc of 1 gramme at V C.«1-0000293 cm. cubes. 

The accepted values had previously been— 

Mass of 1 im.* at 4* (*.1-000013 grammes. 

Volume of 1 gramme at 4* €.s0-999987 cm. rube. 

To calculate the new Btoiidard volumea fiom Iherold we have thereforo to miilliply by 

1-0000423 

and divide by the some number to got the new standard massea from Ibo old onos. 

“Absolute Alcohol,” i.e. a liquid completely composed of and holding 

prootically no gsees or other mattm- in solutiou, has piobubly novel bouii preparal in any 
qipnciable quantity, 

Fownee gives the s|ieeific gravity of alisulute alcohol as 0-T93K, but it is rather 
nnoertain whether this is to ho lakeii os 16’ C./4* C. or 60' F./G0° I'. Uniikwater found 
the u. gr. 60* F./60* F. to bo 0-79381. 

!ub fullowing give the sperilic gravity of ‘Absolute Alrohul” at 16* C., water at 
4* Cl being taken as unity. 

Dupre and Page, . 0-7936 

Meudelqefl; 0-79367 (1868) 

„ , 0-79363 

Squibb, . 0-7936 (1884) 

„ . . . 0-7030 „ ) 

Young, . . 0-79369 (1902) 

Winklar, 0‘/4' G.. . . 0-80629 (1906) 

Young, 0'/4‘ . 0-80626 (1902) 

WinkloPa dotaila of purification, etc,, rortainly commend tlirmsolveB most thoroughly 
to one's eonfidenoo; he seema to have taken almoat every conceivable precautiou;—^hie 
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oaleulAtioiM hirely ahow equal caio. Reoalcukting from WinUer’a azparimeDtal data tbe 
compiler ftcta the Hpecifir gravity of alrohol at 074* ■>- 0'li0G386, Thu in very near the 
value found by Yining, and on tbe whole one feeh luelined to accept Wiiikler *8 resulta m 
practically final. For voiioua roa&one KquibVa reenlta can baroly lie coneidored aa ranking 
with thoae of Ueudelegeff, Young, and Wiuklor. 

The trmi)eratnroB at which Winkler worked were 0 °, 10°'07, 30*‘07 and 30'-07 C., and 
uaiiig hiv weights, etr,, obtdined ut those temimiiitiires, and tbiilldumu and ('hajipuia' vaino 
for the maziiuiiui density of water, uno gets:— 


Wt Dll na,' in gnmmes. 
At O' 0-80636248 

10 -07 0-79773641 

20 -07 0-7B92B400 

30 -07 0-78068465 


Volume ol 1 giin. Ill cm. Lubpu, 
1-3403908B 
1-25354689 
1-366971 OB 
1-28093691 


And V, V,(l + 0-OU105819737f-0-0^)420024/» + 0-0,3619746t‘) . . (A), 

kh'iiilelejeil gives four values for the ap. gr. of his aleohol 074' C.;— 


U-806263 (1) 

0-806260 ( 2 ) 

0-b06250 (3) 

0-806243 (4) 

True mean 0 8062534. 

Thin rnneapoude to 

Moss of 1 cm." at 0 (*. -0-80622978 gramme. 
Vnlumo of 1 grm. at 0 C. --1*24034119 i lu. i ubes. 


Moiidclejeil gnc'i the ap. gr. of his alcohol {r/A’) as fidluwh:— 

At 0' »0-806213 

10 -38 = 0-797553 
19 -95 = 0-789485 
30 -83=0-780217 

TlieRe give 

V, - V,(l + 0-001034620863/ 4- 0 ©.,143079,57/- + 0-0^05906-2/7 . (U). 

Winkler givea tho following formula— 

»p. gr. /'/4’ C. - 0-80629 - 0-0,838/ - 0-0,,4/* 

and this pveu 

V|=V„(l+0-0010393283/ + 0-0,10B072/»+00,225390G/7 . . (C 7 . 

Taking otborn of MomlelejolTa determinationa we get 

Y,=V.(l+0-0010333245/ + 00,1610972/2 + 00„99180/») . . (D). 

The four equations (A) I 0 (D) are aiippmod to he appiecmhle from O' C. tu 30' C. 

One Beriea of Mendelojefl’s luijieiimeatH only extend aa lai us 20''01 C., end thiy give 
V,=Y.(1 4 -0-001026418596/ 4 -0-0,244401685/2-0-0,337497963/) (E); 0' to 20' C. 
Sqiiibb’s dotormin,Uioiu are only auiUciunt tu calculate two uonatonta, and thoae only 
applicable between O' and 25' 0.; thus 

V,=V.(l 4 - 0-00106883/ 4- 0-0,139569/*). 

If we Bccept MendelejcfTe own value for the density of water at 4° we get,— 

Mam of 1 cm.* of Aluoluto Alcohol at O' U. = 0*80602442 gmi. 

Yoliimo of 1 gramme „ „ = 1*24065719 „ 


In the preceding, and many of the following calculated values, eoven or eiglit places 
of dseimals are givun; this has been done simply to avoid introducing errors doe to 
computation alone, but tho cumetnem of any results cannot be relied on beyond * 00(1001 
at the very beet; probably five decimolB am the utmMt that should be depended upon. 
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Binally, the compiler thinks that Winklet’a valae^ nay 0*80636 gna., may be safely 
aecopted us the mass of I cm.* of abaolale alcohol at O' C .; MeuiIclejefl'H alcohol liml a 
q). gr. BUBpicioualy low, and it got lower by keeping apparently. Klason ami Norlin hare 
recently obtained resnlte agreeing very closely with Winkler’s. 


TABLE LXXyiii. —Miaas and Vdiiine of Abaolnte Alcohol between 0* ond 30' C., 
calenlalod from Winkler’s Experiments. 


1 

Voi. str*. 
Vul. Ito'al. 

Vol. uf 1 ffriD, 
in cni. Uobeb. 

Muhoflcni,'' 
in nmnB, 

fO. 

Vo], ft! 1 Vol. oflgnn. 

Vul. al 0"=1. in em. CnliM, 

1 

Maw of 1 oin.’ 
in (irniH, 

0 

r 

1*24029088 

0-80626248 

16 

1 

1-U170G678 1-2614.5865 

0-79273*276 

1 

inoiosKiB 

1*24160333 

80641051 

17 

1-01B153001 1-26280589 

79188707 

2 

1-00211669 

1-24291592 

80456013 

IB 

1-019*24281' 1-26116761 

70104040 

8 

1-0031750!) 

1-24422892 

80371120 

19 

1-02033652 1 1-26.551408 

79019260 

4 

1-00423426 

1-24554259 

tio-jKGaon 

20 

1-021434261 1-2GGH75.58 

7S934349 

0 

1-00029119 

1 24685722 

80201701 

21 

1-02253625, 1*268242:18 

78849293 

6 

1-00635512 

1*21817308 

80117143 

22 

1 02364273 1-26961175 

78764075 

7 

1*00711721, 

1-21949012 

80032G64 

23 

1-02176.393 1 ■27099296 

78678679 

8 

I *008480X0 

1-2.5080951 

79948248 

24 

1-025870061 1-27237728 

78693089 

9 

1-00934599, 

1-25213069 

798G3880 

26 

1-02699133' 1-27376799 

78607289 

10 

1-01061305 

1-25345116 

79779543 

26 

1-0-28117971 1*27516536 

78421262 

11 

1-01168219 

1 ■25478020 

79695222 

27 

1*02925020 1-27656963 

78334003 

12 

1 012753631 

1-26610909 

79610809 

28 

1*03038823 1*27798112 

78248465 

18 

1-013827.’59 

1-25711112 

79526559 

29 

1*03163228' 1*27940008 

781616G3 

14 

1-01490429 

1-25877654 

79442186 

30 

1-03268267 1-38082678 

78074570 

15 

1-01598394 

1-26011362 

79357764 





TABLE LXWIn.—Hobs cuid Volnme of Absolute Alcohol between O' and 30' C., 
I'ulculated from Menilelejeft’a Expeiiiuouts. 


f 0. 

Vul. al r. 

Vol. uf 1 i'liu. 

Mnsii of 1 1 'Ui.' 

t 

Vf)1, af 1 . 

Vol. uf 1 ffiiiJ. 

M.1S4 fifl nm.'* 

Vol. at 0^.1. 

Ill rm. CaloB, 

iu Umu). 

Vul. 

ill um. CiiLifti. 

ill Onua. 

0 

i- 

1*24034119 

0 80622978 

16 

1-01G92865 

l-26i:)3849 

0-79280858 

1 

10010360.5 

1*24162625 

80539635 

17 

1*01801217 

1-26268-24.3 

79196476 

2 

1*00207498 

1*24291487 

80406036 

10 

1 01909870 

1*2640.3017 

79112036 

8 

1-00311679 

1-2442070.S 

80.372475 

ID 

1-02018844 

1 *26538174 

79027636 

4 

100416J61 

1-24660288 

80286857 

ZO 

1*02128121 

1*26673715 

78942976 

6 

1*00520013 

1-24680220 

80206180 

21 

1-02237709 

1-2680964] 

78858368 

6 

1-00636968 

1-24810533 

80121445 

22 

1-02347609 

1-26946956 

78773681 

7 

1-00731316 

1-24041200 

800.37651 

28 

1-02457822 

1*27082657 

78088946 

8 

1-00836959 

1-25072234 

79953798 

24 

1*02568350 

1-27219750 

78604160 

B 

1*00942898 

1*26203636 

79869686 

29 

1-02679194 

1-27357234 

78519290 

10 

1-01049135 

1-25335404 

79785916 

26 

1-02790356 

1-27495111 

78434382 

11 

1*01166670 

1-26467544 

79701887 

27 

1-0-2901834 

1-276.3338.3 

78319410 

12 

1*01262.504 

1-25600055 

79617799 

20 

1-03013633 

1-27772052 

78264379 

18 

101369640 

1-25732940 

79533652 

20 

1*03125752 

1-27911118 

78179288 

14 

1*01477078 

1-2.5866190 

79440446 

80 

1-03238194 

i-28060584 

78094138 

IB 

1*01584819 

1-25090835 

79366182 
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TABLE LXXVIa-^Litrai Qomqnndiiig to Zilogmuiiieg of AlMdi^ Aleohnl it 6* €. 


jS 

Litres St 0 
ing luM 

w 

G. soDord- 
mdilqsff. 

lls 

iii 

Winkler. 

Squibb. 

1. 

r 

UtrwM 

Mud 

BordingtD 

Idi 

Winkler. 

Squibb, 

1 

1 ■340667 

1*210341 

1*340300 

1*340736 

n 

68*273517 

68-267401 

68-265314 

68*277047 

a 

3*481814 

2'480C82 

2-480601 

2-4R1458 

52 

64-514174 

64*407742 

04-498614 

64*617774 


8*731872 

3-721024 

8-720001 

8*723178 

58 

66-754631 

06 788083 

66*786914 

05*768600 

4 

1-863429 

4*861866 

4*801201 

4*083906 

M 

66*986488 

60*978434 

06*976216 

66*098227 


6-208286 

0-201706 

0-201501 

6*208683 

66 

68*286146 

6B-21B765 

68-216515 

08-2S2268 

6 

7*448848 

7*443017 

7*441802 

7 444858 

66 

68*476808 

00*460107 

69 466816 

60*480679 

7 

8*684600 

8*682888 

6-682102 

8*685086 

67 

70*717460 

70*699448 

70*607116 

70721406 

8 

8-886368 

9*922730 

9*822402 

8*926811 

68 

71 868117 

71*039780 

71-B87410 

71 -862182 

9 

11-106816 

11-163071 

11-162702 

11*186688 

58 

78 188774 

78180130 

78*177710 

73*8(18869 

10 

13-406678 

12*408412 

12-403008 

12*407261 

60 

74*489432 

74*420471 

74-416016 

74*448686 

11 

18-647238 

18 643768 

18*648808 

18-647891 

61 

70-6B00B9 

75 060818 

73*668810 

75-034811 

la 

14*887886 

14*884084 

14*888603 

14*688717 

62 

76*920746 

76-001161 

76-B9B617 

76*025098 

Kl 

18-18H644 

16-124465 

16-120003 

16-129443 

68 

76161408 

76111406 

73188917 

73-166764 

HI 

17*868901 

17*864777 

17*804204 

17*870170 

64 

70*402080 

70*881836 

79 370217 

79*406491 

t9 

18*609868 

18-605118 

18-604504 

18*610880 

85 

80-642718 

80*6*22177 

80*610617 

80*647217 

16 

19*850616 

19*845468 

10*844804 

18*861623 

66 

81-6B3376 

B1-B02616 

B1-B5D81B 

81*887485 

17 

31*081173 

21-085800 

21*086105 

21-092349 

87 

83-124082 

83103860 

83-lDDllB 

831 28670 


33*881829 

22*820141 

2*1-826406 

22*838(176 

68 

84 864689 

B4 34S201 

84 840418 

84*369806 

HI 

31-678487 

23*660483 

23-666706 

28*673602 

69 

86-006846 

85-683542 

86*580710 

85*610128 

HI 

24-6181414 

34*406824 

24-806005 

■34*814628 

70 

88-846004 

86*823883 

86 H2101D 

B6-B50B4B 

tn 

36*068801 

26*047166 

26 046300 

20*056256 

71 

88*086661 

88*064224 

68*061819 

88*091676 

aa 

37-381468 

37*287606 

27*386606 

27*286981 

72 

89*827816 

89-804666 

69*801619 

89*838308 

88 

88*686116 

28*637847 

28*636006 

28-636798 

78 

90*667976 

00-544907 

00*641920 

90*678028 

84 

28*776778 

89-768180 

20*767206 

20*777434 

74 

01 *808632 

91 *786248 

91*788820 

91*618766 

88 

81*016480 

81*008580 

81 007607 

31 *018160 

75 

9*1-049200 

93*026680 

98-022620 

93*964481 

ae 

83*367087 

82*248871 

82-247807 

82*268887 

76 

04*289047 

04*265980 

94*2628*40 

94*296208 

87 

88*497744 

88*488212 

88*488107 

88 489(113 

77 

06-630604 

96-608272 

96*6031'jl 

96*636934 

88 

34788401 

84 729556 

34-728408 

84*740840 

78 

96-771261 

96*746018 

90-748421 

06770661 

28 

86*878068 i 

; 35*868891 

86*908708 

85*981066 

79 

08-011918 

97-080964 

07*988781 

98*017887 

80 

87-310716 

87*210336 

87*200008 

87*221798 

80 

00-262576 

99*227296 

99-224028 

99*868118 

EH 

80-460378 1 

88*460677 

38*440808 

88*462610 

81 1 

100-498238 

100 407636 

100*484883 

100*498840 

n 

88-701080 

88*680918 

88*680608 

8B-70J245 

B2 , 

101*738890 

101*707977 

101-704623 

101789600 

88 

40*041687 

40 831269 

40*929808 

40*948072 

88 

102*074647 

102*948319 

102*044922 

102*980298 

84 

43*182846 

42*171600 

43170200 

42*184698 

84 

104*216204 

104*188600 

104186238 

104-231019 

88 

48*428003 

48*411842 

43*410608 

48-426426 

85 

105*466861 

106 429001 

106-425683 

106*461740 

86 

44-663660 

44*662288 

44*660810 

44-666161 

86 

100 096B10 

108*069842 

106-60.5823 > 106-702472 

87 

46*904316 

46-882634 

46-881110 

46*806877 

87 

107*087170 

107*909088 

107-900128 

107-048126 

88 

47*144873 

47*182866 

47131410 

47147604 

88 

109 177888 

109*160026 

lOB-146424, 

109188080 

89 

48*886681 

48*878306 

48*871710 

48*888880 

89 

110*418490 

110*890806 

110-B80724' 

110*424011 

40 

48*626288 

49*613648 

48*012011 

48*629067 

90 

111-659147 

111*680707 

111*087024, 

111*600878 

41 

60*860846 

60*868880 

60*862811 

60-860788 

91 

113-899806 

112*871048 

112-867324 1112 206104 

43 

62-107n03 

63*004880 

63*092011 

62110610 

92 

114140462 

114 111880 

114-107625 

114-146880 

48 

63*848260 

68*834671 

63-882012 

68-861280 

98 

116 881119 

116*861781 

116*847926 

116*887607 

44 

64*668817 

64*676012 

64*673212 

64-6911)68 

94 

116*621776 

110-692072 

116*688826 

110*098288 

48 

66*828674 

66*816864 

66*818613 

66*883680 

96 

117*802488 

117-882418 

117*8885861 

117*809010 

40 

67*070381 1 

67*066606 

67*063812 

67*073416 

98 

1191 03091 

119-072764 

119*008680' 

119109780 


68*810886 

68*280086 

68-284113 

68*814148 

87 

120*848748 

180-3100R6 

180-809186, 

180*360489 


60*661646 

68*686377 

69’.'i84413 

60*664908 

86 

121 684406 

121*668487 

121*649480 1 

121*691189 


60*783208 

60*776718 

00*774718 

60 786684 

99 

123*826002 

1 123793778 

128*789787' 

122*881916 

El 

83*033860 

62*017068 

02*016018 

62*086821 

100 

124*006710 

124*084119 

124*080027 

194*079649 


If the column luoded “Kgnu. of Aboolute Alcohol” be taken to denote "Welf^t P•^ 
centnije of AbMoluto Alcohol,” the other oolumne will gire^ in littee, the volume of ebeoltita 
ibohol obtainable from 100 kgus, of the qiirit 
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TABLE LXXVIp.—V oliiine ind Deulty of Aqaaoiui Alcobd. Caleoktasd fnm 
Mmdakijeflrb Vtlnea f6r the Spooific Unviljr, aud OmllauDie aiid Ch^ipuii' Goiutant 


PfiMot of 
Aleohql by 
Wfigbt. 

0’ 

VbL Df 1 fprm. 

0. 

Miss uf 1 un * 

10* a 

MRkk of 1 miL^ 

SO'C 

Han of 1 im.' 

30*0, 

Man of 1 cm 

100 

I‘2i03464’2 

0-80622638 

0-79785662 

0-76942687 

0-78093712 

05 

1‘21778066 

82116594 

81288618 

80430643 

79650669 

90 

1 1978D611 

83479554 

82662578 

81798603 

B0D15629 

85 

1 170432H3 

84786516 

83964540 

83112666 

82229691 


1 16235172 

K6032479 

85212503 

84.363628 

83480664 

75 

1 14623107 

87242444 

86424468 

85577493 

84716618 

70 

1 1309089K 

88417409 

87610431 

86778157 

86922482 

05 

1 11616642 

89502375 

88787398 

H795B423 

87122447 

60 

1 10205781 

90739341 

H9941365 

89126.389 

88301416 

55 

1 08878724 

91845309 

91071332 

90272355 

89463379 

50 

1-07599451 

92937277 

92179299 

91.397322 

90574346 

45 

I 06412133 

93974246 

93251268 

92490290 

91707313 

40 

1 0533387b 

94936218 

9425223S 

93608260 

92784281 

85 

J 04404629 

95781194 

95171211 

1 94611231 

93810261 

80 

1-03587042 

96537171 

95995187 

96400205 

94748224 

25 

1 02973722 

97112ri5 

96669168 

96182182 

9.3625198 

20 

1-02497725 

97563141 

97260150 

96874162 

96410176 

15 

1 02049013 

97992129 

9781.3131 

9762414J 

97139164 

10 

1-01533033 

98490111 

98406117 

98192123 

97889132 

5 

100875303 

99132095 

99110096 

98942101 

98677109 

0 

1-00014932 

99985070 

99972071 

99B2S075 

99576082 


TABLIi< IjXXVlQ.—VBlneB of the CoDBtantB in the Equation W,-Wg(I ±ai±jB^±y(*). 
CalrnldU'd fioni Menddf'jpIT’b liisulli 


J’tfvoent of 
Aloohdby 
Weight 


Ytlae liDd Rigu nf 



B 

B 


7 

100 

-00^10333215 

-0 0,004.32121 

+ 00,.00100051 

08 

- U9B668DG 

- 02.37367.3 

+ 

01723503 

90 

- 09382270 

- 04652267 


05690608 

BO 

- 09510719 

- 01770323 

— 

00096120 

80 

- 09370890 

- 01454805 

— 

0086863.3 

TO 

- 09141442 

- 0-2581620 

+ 

02965383 

70 

- 08970B05 

- 01530299 

f 

00288583 

80 

08776742 

02348161 

+ 

03262622 

60 

- 08663803 

- 01.382867 

+ 

01887257 

00 

- 08261782 

0169.3057 

+ 

00100709 

00 

- 08076719 

- 00436315 

- 

029486.36 

40 

- 07423495 

- 02933038 

+ 

02937078 
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TABUS LXXVlQ-roRff'nufd. 


Furaent. of 
Alooliol bj 
Weight. 

Valno anil Sign ot 

a 

0 


7 

40 

-OOiOGOOtlSIG 

-0 0,074329R4 

4-00,14143720 

85 

*• OGOG5210 

- 03139S0.1 

+ 

016G58B9 

80 

03636t>Gl 

- 11931467 

+ 

119G1015 

85 

- Otll.1321 

00966661 

— 

04361809 

80 

- 02652170 

- 0456974G 

+ 

00951018 

IS 

0130G747 1 

1 0G3RG965 

+ 

02481232 

10 

00043157 ' 

0874076.1 

h 

070.17076 

5 

4 00630557 

- 09900218 

■4 

083.54878 

0 

1 

+ 00601733 

0770032) 

4 

03811798 


Fiom tho abovH «re {|;ul Ihe piiinls ot maviinnni ileuxity fiu 0 poi leut iilouhgl iiltuat 
+1* 02 CI 5 per cuut about + 0' 74 C aod 10 pci Buut about - 0* 2 J L'. 


TABLE LX\V[ii Values of the OoustuitB in the Equation 
±ut±/Hf-±y/‘) Calruldtcilhum Miudripj'irh Kisiilts, 


Pnoonl. oi 
Alioliul by 



Vdul 

mill Sign ol 




a 


0 


y 

100 

4-0 0.103312)5 

4-0 0,01510972 

1 

4 0 0,00099186 1 

85 

+ 

09856856 

+ 

0334.1249 

_ 

01)59797 

90 

+ 

09382270 

•1- 

051.123)7 


04753807 

85 

+ 

095107)9 

+ 

02674664 

4 

00518869 

60 

+ 

09370630 


02333016 

+ 

0)223605 

75 


09141412 

f 

03117279 

- 

024)6937 

70 

+ 

0837060.') 

+ 

02.135053 

+ 

00058170 

65 

+ 

08776742 

+ 

0.1118473 

- 

02782830 

60 

+ 

08663^03 


02133482 


01082607 

55 

+ 

08261782 

4 

02375628 

4 

00235117 

50 

+ 

0S076713 

+ 

0108B849 

4 

03019168 

45 

+ 

0742319,1 

h 

03184120 

— 

02461200 

40 

+ 

065968)6 

4 

07868164 


13133331 

85 

+ 

06065210 

4 

03507G71 

— 

01262706 

30 

+ 

036366G4 

+ 

1206.1855 

- 

14088337 

85 

+ 

04413324 

+ 

01181639 

4- 

04457512 

80 

+ 

02652170 

4- 

04640087 


00709787 

15 

+ 

01206747 

4 

06401627 


02326907 

10 


00043 )ri7 

4 

0K7407R2 


07028131 

5 

- 

00690.157 


09901083 

— 

08491646 

0 


00GO1739 

f 

07704615 

— 

03926494 
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TABLE LXEVIb.—^V olmna and Density of Aqueous AloohoL 
Caloulated from Bquilib'ci Hpeeifio (Irtvitioa. (U. & OIl's CouiUnt) 



O'C. 

4*0. 

«■ 

0. 

26" 0. 

I 

Mauof 

VdI, of 

Mmi of 

Vol. nf 

Mans of 

Vnl. Ill 

him of 

Vnl. .r 

& 

1 Dm.^ 

1 srai. 

1 I'm ^ 

1 (rim. 

1 cm * 

1 Klin. 

1 cm.* 

1 gnn. 

100 

0'H00U78 

1'340726 

0 802546 

1-246034 

0-793337 

1-260657 

0 784937 

1-273988 

90 

809103 

1-235801 

805766 

1-241051 

796427 

1-255608 

788037 

1-268976 

98 

812094 

1-231385 

808736 

1-236512 

799407 

1-250926 

790867 

1-264434 

06 

BIB095 

1 ‘223361 

814646 

1-227537 

805306 

1-311763 

796997 

1-254710 

99 

839;)49 

1-205705 

825906 

1-310792 

8165.36 

1-234656 

808206 

1-237308 

88 

839799 

1-190762 

836465 

1 195506 

827256 

I-208816 

618836 

1-221246 

84 

800313 

1-176175 

846785 

1 180937 

837445 

1-194108 

829066 

1-206177 

80 

860336 

1-163471 

866805 

1-167137 

847475 

1-179976 

83913.) 

1-191717 

78 

869998 

1-149437 

866526 

1-154036 

857165 

1-166637 

848895 

1-178002 

72 

879631 

1 137106 

676974 

1-141586 

866755 

1 1.53739 

858475 

1-164856 

08 

888375 

1 136777 

883134 

1 129773 

876-284 

1 111183 

867985 

1-163094 

64 

897906 

1-113703 

894764 

1-117613 

885984 

1 138688 

877834 

1-139167 

60 

907148 

1-102366 

903981 

1-106215 

89.5214 

1-117061 

887164 

1-127187 

SB 

916033 

1-091664 

913943 

1-096358 

904244 

1-105897 

896374 

1-115606 

S2 

924816 

1 081363 

921743 

I-084901 

913213 

1-095034 

905463 

1-104407 

48 

933465 

1-071276 

930423 

1-074780 

923033 

1-084560 

914383 

1-093633 

44 

911705 

1-061904 

938722 

1-065277 

930533 

, 1-074653 

1 923103 

1-083303 

40 

949364 

1-053336 

946632 

1-056499 

938723 

1-066378 

1 931663 

1 

11-073361 

1 


TABLE LXXVii'.—Specific Onuitiee, etc., of lUxtures of Alcohol and Ether. 


Fun'BulAf^ by 
Wimlit of 
Alrohm ol0*80B 
Specific (Clarity. 

Mpccific Gravity. 

Pun putiige by 
Welgbi ul 
Ahnholof 0 HOD 
Speriflo Gravity. 

Siiei lilt Giftvily, 

0 

0-729 

60 

0-779 

10 

-737 

70 

-786 

20 

•747 

80 

-798 

30 

-766 

90 

-801 

40 

-765 

100 

-809 

60 

■772 




TOUIL 


4a 
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TABLE LXXVIo.->Bpecfflo OnvitiM, etc., of A^oboiu SblntiMU df Xetiiyl 

AlcobbUt lD‘-0. (Ute.) 


l'«re6nliaKH 
uf MgIIitI 
Alcohol ly 
Woif^ht. 

SflCGlflO 

Gravity. 

of IftBthvI 
Alcohol by 

Weight 

Specific 

Gravity. 

PurcBiitilge 
of Meth,^ 
Alcohol by 
Woight. 

Spisrific 

Gravity. 

PercentAgB 
of M ethyl 
Alcohol by 
Weigh U 

. S|yebifiB 
Gravity. 

10000 

0-8136 

82-00 

0-8674 

69-44 

0-9008 

63-70 

0-9344 

9800 

-8216 

80-64 

•8712 

68-50 

•9032 

61-84 

-9386 

9611 

■8256 

79-36 

•8742 

67-56 

•9060 

50-00 

-9414 

91-34 

■8320 

78-13 

•8784 

66-66 

■9070 

47-62 

■9448 

92-52 

•8384 

77-00 

•8620 

65-00 

■9116 

46-00 

•9484 

90-90 

■8418 

70-76 

•8842 

63-30 

■9154 

43-48 

-9518 

89-30 

■8470 

74-63 

■8876 

61-73 

•9184 

41-66 

■9540 

87-72 

■8514 

73-53 

•8918 

60-24 

•9218 

40-00 

■9564 

86-20 

■8564 

72-46 

•8930 

58-82 

■9248 

38-46 

•9684 

84-75 

■8596 

71-43 

•8930 

57-73 

■9266 

37-11 

•9600 

83-33 

■8612 

70-42 

■8984 

5618 

■9296 

35-71 

■9620 


TABLE LXXYlv.—Spedflc GravitieB, etc., of Aqneoue Solutions of Wood 
Spirit at S'-C. (H. Deville.) 


Perr-oiiiagu of 
Methyl Alcohol. 

•Sl-iecific Gravity. 

Porcciiiiigi! of 
Methyl Alcohol. 

S[iccifiD Gravity. 

5 

0-9857 

60 

0-9072 

10 

■9761 

70 . 

■8873 

20 

■9709 

BO 

■8619 

30 

•9576 

90 

‘8371 

40 

■9429 

100 

•8070 

60 

‘9232 
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TABLE LXXVIw.—Bpedflc Oravity and Strength of Aqueoua Bolntiona of 
Methyl AlcohoL n>ittmar euil Kawhiit.) 


'S s S a 1 

«gu 

HE9 

% Oi. 
60’ K 

MiO ® a 

Sj). Or. 

0“ <J. 

Bp. Or. 

60 F. 

•S-S g 

1^1 

Bp. Or. 

0‘ (J, 

Bp. Or. 
611’F. 



4^ C. 

ISIS 

Hi 

4’r. 

■■ 

4’0. 

0 

0 9<J!I87 


34 

O'Orroo 

0-04732 

68 

0-89154 

0-87970 

1 


7-J» 

85 

354 

567 

69 

88922 

714 

2 


554 

86 

201 

S'J!) 

70 

687 

487 

8 

4(i:i 

im 

37 

051 

228 

71 

470 

262 

1 

2*J!) 

214 

88 

94895 

ur>5 

72 

237 

021 

S 

112 

OIS 

89 

734 

93877 

78 

00.3 

86770 

6 



40 

571 

697 

74 

8T767 

535 

7 

K4:i 

726 

41 

400 

510 

75 

530 

290 

8 

701 

569 

42 

239 

335 

76 

290 

012 

9 

sen 

414 

43 

076 

156 

77 

019 

85793 

mm 

429 

262 

44 

93911 

92975 

78 

86806 

543 

11 

299 

111 

45 

741 

793 

78 

.’•61 

290 

\mm 

171 

97962 

46 

675 

610 


314 

O.Vi 

18 

048 

BN 

47 

403 

421 

81 

006 

84779 

14 

97926 

m 

48 

221) 

237 

BZ 

HfiBlO 

621 

15 

806 

523 

40 

052 

047 

88 

564 

262 

16 

689 

379 

50 

92873 

91855 

84 

310 

, 00] 

17 

573 

235 

51 

6!)l 

661 

85 

OjIi 

1 83738 

18 

109 

093 

62 

507 

465 


H1798 


19 

346 

96950 

58 

320 

267 

87 

639 

' 207 

20 

233 

808 

54 

130 

066 

88 

278 

82938 

21 

120 

666 

55 

91938 

90863 

89 

015 


22 

007 

524 

56 

742 

657 

eo 

83751 

396 

88 

96894 

381 

57 

644 

460 

91 

485 

133 

24 

7B0 

238 

68 

343 

239 

92 

218 

81849 

20 

665 

093 

58 

139 

026 

98 

82918 

572 

26 

549 

95949 

60 

90917 

89798 

94 

677 

293 

27 

430 

602 

61 

706 

680 

85 

401 


88 

310 

655 

62 

492 

358 


129 


29 

187 

506 

88 

276 

133 

87 

81853 

448 

80 

057 

356 

64 

056 

88905 

88 

576 

164 

81 

95931 

211 

65 

H9H35 

676 

88 

295 

79876 

82 

788 

053 

66 

611 

413 

100 

016 

689 

88 

643 

94894 

67 

384 

208 
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TABLE LXXVTx^^qlbVi Viloei for Bp. Or of Aqneoaa Aleobol 
(On which ToUc LXXVlk i> bacad). 


rweni 

by 

Wngbi 

e 

i’/i'C. 

|ieci6o Qnntj 

1574 C 

1 

2674* 1'. 

100 

0 80267 

0-79326 

0 78196 

09 

80679 

79640 

78806 

08 


79943 

79809 

96 

81(67 

80633 

79702 

02 


81668 

80821 

88 

83649 

82728 

81886 

81 

81681 

83747 

82909 

80 

86683 

84760 

83016 

76 


86719 

81892 

78 


R667H 

85850 

68 

88616 

876J1 

86801 

64 

R9479 

88601 

S77RG 


90401 

89621 

88719 

86 

91297 

90427 

89640 

52 

92177 

91.'124 

90619 

18 



91441 

41 


93056 

92313 

10 

94666 

93876 

93168 


Fommla for VolunB Eki«nnon (0*-S6* 0.) «tloa> 
latad li} th< Conipiln 


V'jrVox. 


U0'00J068K3/ 4 0-0„l.'l')n6g/i 

1+0 ooloeossf -hoo,,ri27D2.')/^ 

1 + 0O0J0346Ht +0 0.,1RGG40U/J 
l4 0001U584gf 4 0 0^16202^^ 

14- 0 0010416.3/ 4 0*0^100598/^ 
l4 000009106r 400.^1310377/1 
14 000101057/ 4-0.0,,389790/1 
1+0 00100020/ 4 0 0„246165/> 
1+0>00100.363/ +00^370980/1 
1 + 0 0009631')5/ 4 0 0,12 J3G5/1 
1 + 0 000877097/ 4 0 0,,228268/1 
1 +0 000870771/ + 0*0,176236/1 
14 0*000870343/4 0-0J2272.5/1 
1 + 0(N)0840097/4 0 0,148712/- 
I + 0 000838583/ 4 0 0,706476/1 
1 +0*000814464/4 0 0,813120/1 
1 +0 000792028/4 0.0,662193/1 
l+0 00074860]/ + 0*0„470lH1/i 


TABLE LXXVh (1) -Bpedfic Onvity. etc, of SolutloDB of n Propyl AlcohiO. 
(Yuuug and J/intoy’R DeteiDimBtiooh) 
































no 


TAHLE LXXYIy (2).—Spedflc Gravity, eto., of Solntiini of lertlaiy Butyl AIoolio: 
(Voantf aud Fortey'n Delemiiiotioua.) 


Puvent, 


20''0. 


2('a 

hjr 

Weialil, 

Sp. nr.20'/4‘. 

Ma«>q nt 

1 1 ni ^ 

Vul. of 1 fpm. 

8|>.ni.2674* 

iiw of 

1 rill.' 

Vol. of 1 grm. 

100 

0-78653 

0-783507 

1-27306316 

0-78056 

0 780637 

1-28116903 

97'3G 

79128 

791257 

1-26381218 

78CD3 

78G507 

1-27144467 

94-24 

79878 

798737 

1-23191384 

79415 

794127 

1-2592 4485 

DO-58 

80718 

80715G 

1-23891734 

80268 

802656 

1-24586299 

H6-00 

81820 

81817G 

1-22223087 

61364 

813616 

1-22908080 

80-42 

8314G 

83113C 

1-20273892 

82703 

827006 

1-20918141 

73-25 

84832 

1 848295 

1 

1 178B3499 

R4405 

844025 

1-18470865 


TABLE LXXVIt (3).—Specflc Gravity, etc., of Bolattoiu of laobatyl Aloobol. 
(Youiif; and fortoy’a DetermiimhoiiB) 


Porcent 
by Weight. 

8ii Or. 0",4'-C. 

Mmsh of 1 rnu' 
ttt 0" C. 

• 

Yol. of 1 grill, 
at 0' U. 

97-72 

0-82251 

0-822486 

1-2158-2631 

96-09 

82823 

828206 

1 20742946 

91-79 

83492 

834896 

, 1 19776464 

88-63 

84125 

841225 

1-18674211 

86-76 

84470 

644676 

1-183R8694 

84-81 

84829 

848266 

1-17887668 
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TABLE LXXTIIa.—B pedflc Onvithi^ eta, of Olyoeiol Solhidiloiii, 


.. 1 
. \ 

PerceiitRgv nt 
Water. 

^p. Or. ftccoid- 
iiigtoChampioD 
and rollet 

__ 

DegrooB Ikuml 
OtHKirdlDg to 
Bprthelot. 

■ 

PErcehtaise o£ 
Witter. 

■ 

Sp. Gt, iciiord' 
iiig to Champion 
aiidPellot 

.DogMB^ 

ooeordinff 

Berthelot 

0 


31-2 

11-0 

1-3350 

28-6 



31-0 

11-6 

1-2335 

26-4. 

10 

1<2612 

30-9 


1-2322 

28-3 

1-6 


30-H 

12-5 

1-3307 

28-2 

2-0 

1'25B6 

30-7 


1-2295 

28-0 

2fi 


30-6 

13-5 

1-2280 

27-8 

30 

1-2560 

30-4 

14-0 

1-2270 

27-7 

3-5 

1-2545 

30-3 

14-5 

1-2255 

27-6 


r 4 

30-2 

15-0 

1-2242 

27-4 

4-D 


30-1 

15-5 

1-2230 

27-3 

5-0 

j 

30-0 

16-0 

1-2317 

27-2 

6-5 

; !^B 

29-9 

16-5 

1-2202 

27-0 

60 


29-8 

17-0 

1-2190 

26-9 

6B 

1-24C5 

29-7 

17-5 

1-2177 

26-8 



29-6 . 

18-0 

1-2165 

26-7 

7-6 


29-5 

18-5 

1-3160 

26-5 

8-0 

1-2427 

20-% 

19-0 

1-2137 

26-4 

8-6 

1-2412 

29-2 

19-5 

1-2125 

26-3 



29-0 

20-0 

1-2112 

2G-2 

9*0 


28-9 

20-5 

1-2100 

36-0 

10-0 


28-8 

21-0 

1-2085 

25-9 

10*5 

1-2362 

29-7 





TABLE LXXVIIb.—B pedflc OravitieB, etc., of Glyceral BolutiODS. 
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TABLE IjXXYIIo.— BefractivB Powers of Aqneons SolutloDB of Olyoend, 


£« 

|5i 

nri'S' 

gn 

l-l 

iJli 

li 

ill a 

llll 

i“i 

fil 

1*’' 

ilii 

|lll 

Sa 

■or-. 

III 

■8 

§ 

o 

1 

i3| 

S'" 

fill 

{1 

Mil 

1:1 

HHifl 

sM 

tr® 

i 

Hil 

Tag 

pi 


S“|5 

a-f 


Is 

1 


hp 

3*1 

sill 



0'1421 

1-4737 

0 131)6 

1 4742 

49 

1-3903 

0 08:>9 


' 1 SDBl 

1744 

1110 

, 4710 

1171 

0728 

48 

Jii79 

0645 


I 3900 

17«0 

1H05 

4()<lb 

1.)57 

i7Ja 

47 

,mi 

0610 



.1062 

4716 

nsi 

, 4(>0] 

lariii 

16M8 

46 

39511 

0610 



30aH 

4700 

ISliO 

I 4670 

li.19 

1584 

45 

.3031 





4tts6 

1352 

1 4658 

1.122 

1070 

44 

3921 

ri6R7 1 


3010 

41)71 

1317 

4616 

l.i06 

46.55 

48 

tviiu 

ii572 



S')'))) 

4Qr»7 

1.133 

4li25 

1394 

4040 

42 


0550 



.1812 

4h4L* 

1.108 

IbOS 

1277 

463:i 

41 

36^/5 

(1.511 



33HH 


1294 

4.>1)6 

1265 

4iil0 

40 


05J(( 



JS54 

4lilR 

1270 

4679 

1347 

4696 

SB 

3914 

0510 



'*840 

4.‘!»A 

12H4 

4661 

1282 

4610 

88 

am 

01 >15 



3627 

1584 

12’i(i 

4551 

1320 

1555 

87 

3813 

0479 



8H13 

4500 

12.15 

4631 

VJOI 

4550 

96 

1711 

11.61 



3799 

4555 

1281 

4.‘i33 

1102 

1535 

35 

.1795 

0451 



3765 

45U> 

1206 

4505 

1176 

4620 

94 

.1773 

0419 



3771 

4526 

1191 

41S0 

1158 

4505 

88 

376H 

0421 



.‘1757 

451] 

1177 

4476 

1117 

4490 

32 

3746 




3743 

4406 

1103 

4151 

1110 

1175 

81 

3732 

028S 



oS729 

4402 

114S 

4140 

1119 

44 (lO 

80 

■OH 

0396 



3715 

44rt7 

11.13 

4432 

1101 

4444 

29 

371)0 

0172 



3701 

4453 

1110 

4115 

lOHi 

4429 

28 

.1b92 

u%^ 



11637 

4438 

1104 

4i19S 

1U(j7 

H14 

27 

lh7» 

OS 15 



3674 

4421 

1000 

4.1S7 

10.56 

4.190 

26 

IBbO 

U3J2 



3660 

4100 

1075 

4370 

1030 

4.184 

25 

8062 

9313 



3047 

4896 

lObl 

4153 

1032 

1.369 

24 

Bb3i 

■Ml 



3633 

■Ml 

104G 

43.1b 1 

1 iiiori 

4851 

23 

8(i36 

0202 



3620 

4300 

1013 

4319 

Ob'^s 

4839 

22 

3012 

1)076 



3907 

4852 

101b 

4308 ' 

' 0077 

4.424 

21 

3590 

(1265 



3591 

4837 

1003 

4301 

0060 

4101) 

20 

‘1585 




.1581 

4321 

0087 

4374 

m\ 

4295 

19 

3572 

02SS 



3501 

4801 

(070 

4257 

()'I26 

42H0 

18 

3660 

■Ml 



3555 

JSRO 

0052 

4240 

0909 

4265 

17 

8516 

0212 



3542 

1267 

00 1.1 

42?1 


4250 

16 

353.3 

■lUli 



3529 

■ ^21 

0015 

4'Oil 

097.'; 

4285 

16 

8520 

9J80 



S.'ilO 


0^07 


0858 

4220 

14 

3697 

017.S 



8508 

■ £1 

08i0 

4167 

0^36 

4205 

18 

3494 

■101 



3490 

4106 

0801 

41.50 

0819 

4100 

18 

3480 

0146 



8477 

4170 

0842 

4183 

0802 

4175 

11 

3487 

0183 



8464 

4i:i8 

0824 

4116 

0785 

4160 

10 

8454 

HiTFl 



8452 

414(1 

0h06 

4090 

076b 

4144 

9 

8442 

Kluil 



8439 

4126 

0702 

4087 

0756 

4129 

8 

8430 

0096 



8426 

4114 

U7bD 

4070 

07.19 

4114 

7 

8417 

0003 



3414 

4108 

0708 

4051) 

0728 

4090 

6 

8105 




8402 

40UI 

0757 

4018 

0717 

40h4 

6 

3392 

0068 



3300 

1079 

0745 

4036 

0705 

4069 

4 

3380 




8378 

4009 

07.11 

4010 

0686 

4051 

8 

8807 




8dOG 

405] 

0717 

4008 

0677 

4089 

2 

8856 

0021 



8864 

4016 

0702 

zm 

ObOO 

4021 

1 

8342 

■Ml 



8842 

1022 

0688 

8080 

0649 

4010 

K1 


0000 



8830 

4007 

0673 

8069 

0038 

8096 
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RpOi'iKr Giaviiy aei’onliug tu 


Rlieriliu Giavliy aeoonliiig to 


i 

lb 

if 

97^ 

lb 

•/i 

roooo 

1M)0000 

1-00000 

l-onno 

0041) 

UO-iKS 

00388 

ooi:i 

ooso 

00771) 

00779 

0070 

1)120 

01173 

01173 

0106 

01KU 

01070 

01660 

0148 

0200 

01970 

01069 

0178 

0240 

02378 

92871 

0216 

0281 

02770 

U3777 

0264 

0322 

08187 

03186 

0201 

0308 

036P9 

03596 

0325 

(Mni 

01011 

04010 

USt7 

0440 

01481 

04428 

0410 

0488 

01H62 

04848 

0456 

0680 

06270 

06272 

0604 

0672 

067U3 

06698 

0662 

1)014 

00183 

06128 

0600 

0667 

DGOlili 

00601 

0647 

0700 

07002 

06907 

0693 

0741 

07111 

07136 

0788 

0788 

07881 

07878 

0784 

0882 

08829 1 

1 08823 

0832 

0877 

08778 

05778 

0877 

0022 

09231 

09224 

0922 

0967 

0968U 

00679 

0967 

1013 

10146 

10138 

1010 

1069 

10007 

10600 

1056 

1106 

11072 

11066 

1103 

1168 

11641 

11683 

lino 

1200 

12013 

12006 

1197 

1247 

12188 

12480 

1216 

1296 

12967 

12069 

1293 

1343 

13149 

13411 

1340 

1891 

13931 

13026 

1388 

1440 

14428 

14416 

1436 

1400 

14916 

14007 

1484 

1540 

15411 

16403 

1633 

1690 

16911 

16903 

1682 

1041 

1641B| 

16406 

1631 






lussn 68 

lllOl 64 
11571 66 
120JI 66 
12620 67 


ISObl 189H1 


2111 21100 


221771 2 

2266; 22770 

2 


2400{ 26007 
2640 2 


27236 27238 


82161 32062 














































































TABLE LXXVIUA—Wa||^ of Sngpr per Litre of reriow 8<diitiniui at IS* 0. 


1200 



n 

m 

9 


g» 

L<« 

I 


lOl'^AlNH^tOiaOPCMlA BQef3(Mp-eli-lQa)0»aQ|^ 
(4X^Oc0i-4t«eOX^ OCO^Ife^CnaiOOCDG'l 


»CO » p BO o o» 
i ?1 p A i** lO GO 
, Hi P ttS ^ J'- 50 


A 

HI 


O 
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This teble is only applicable to salutions of pure cane sugar it 15'* C, and, for all practical purposes, the number of grammes 
per litre divided by 16 inll give in pounds avoirdupois the weight of sugar per cubic foot , or, divided by lUO, they give weight 
of sugar per gallnn of Bolntkm, 








FABtE LXXVTno.^-4h)gii' Oontemts of boOed Extracts of Oraliis, Byriqis, oto. (MaomsDs.] 
























































































TABLE LXXVinv.~Watar is Btmb, 

Starch containing more than 11'4 per cent, of water yielde up the ezeoM to aloohol of 
density 0*8330 (90' Tralles), and so the density of the aloohol beoomes inereased; should 
the atarob oontain less than 11 *4 per cent, it sjieedily abstracts the deficit from ^ aloobol, 
and so reduces the density of the liquid. Scheibler ealoulated the table (1) from t^ 
densi^ of alcohol (0‘833B originally) which had been shaken up with half its weight of 
starch (100 c.ctDa of aloohol with 4l'fi95 grms. of starch), and then filtered. * 

Raare imses 100 gims. of potato starch to a tared flask of 230 o.cnia. capacity, fills with 
water at 17”'5 C.j and then weighs again: the results obtained by him are giyen in 
Table (2). 

(1) (Schciblor.) 


Deosity 
of tbs 
Ffltcnd 
Alcoh^ 


Di'iisity 
ot the 
Filteicd 
AluAol. 


Density 
tii thp 
FiUored 
Alcohol 


Density 
of the 
FilteroJ 
Alcohol. 


Density 
ut the 
Filtoied 
Aloohol 


■SB 

DeiiMity gj 
»f lllB 

Killeied g-9 
Ah'Dlitil I ^ 
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TABtfE LXXVIIIr,—Weli^ts of mtous Bogus oonsspondiiig to Wdg^ of Ooprlo 

" ^flUto^o Sol 


Oxide preoliiltsted from Fehlings Solutioa (MilUgrunmea.) 



Milk Sngir. 
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TABLE LXXVIITf.— 
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TABLE LXXVIIIf.— oonftfiiMd. 
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TABLli LXXVlIIo.— 
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TABLE LXKYri[B.--Aiqmniiii&te Anunmt of Bidldi rdtled at 70* to 78* 0.) 

in Wortik Infooioiui, dear Extracts of Mal^ and BeilM^Bod Bean. (Suhnltio- 
Oiteruiaun.) 
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OJ 

4 

105 

61 

418 

04 

6 

182 

65 

444 

06 

8 

168 

56 


00 

7 

184 

67 

KSl 

07 

8 

211 

58 


08 

8 

237 

69 

518 

09 

1-0010 

268 

1 0060 

574 

1-0110 

11 

290 

01 

600 

n 

18 

818 

62 

6/7 

12 

13 

342 

08 


IB 

14 

368 

64 


14 

16 

385 

65 

705 

15 

10 

421 

60 

781 

16 

17 

447 

67 

767 

17 

16 

474 

08 

7H8 

18 

18 

500 

69 

609 

18 

1 0020 

626 

1-0070 

KSl 


81 

668 

71 


Mmm 

28 

578 

72 

Bil 

22 

26 

606 

78 

914 

23 

24 

682 

74 

940 

24 

26 

668 

76 


25 

26 

684 

76 

992 

26 

27 

711 

77 

2 018 

27 

28 

787 

78 

Oil 

28 

89 

768 

79 

070 

29 


790 

1*0080 



81 

810 

81 

122 

81 

88 

842 

82 

148 

82 

88 

668 

83 

174 

38 

84 

895 

84 

200 

84 

85 

921 

86 

220 

86 

80 

847 

80 

252 

86 

87 

874 

87 

278 

87 

88 

1-000 

68 

304 

88 

89 1 

1 026 

88 

380 

89 


052 

1*0080 

8.i0 


« 

078 

91 

3K2 

41 


104 

92 

108 

42 

K9 

131 

88 

484 

48 

44 

167 

94 

460 

44 

45 

168 

86 

480 

45 

40 

209 

86 

612 

40 

47 

286 

87 

688 

47 


261 

88 

604 

48 

« 1 

287 

99 

680 

49 


Wuight of 

Extraot 
per ociit 

SpeciAo 

Grarity 
at 16' G. 

Weight Di 

Exiiart 
per rent 

SpeoiAo 
GraTity 
at 15' G. 

Weight of 
Extract 
per oo&ti 

2-(i1G 

1-0160 

8-007 

1 0200 

6-166 

042 

51 

988 

01 

211 

067 

52 

939 

02 


093 

58 

084 



719 

64 

4-010 

04 


746 

66 

K 1 

06 


771 

56 

B1 

OU 


797 

67 

B 1 

07 


823 

58 

1 m 

08 


849 

59 

B 1 

09 


675 

T016O 

B-1 

1 0210 

440 


51 

B 1 

11 


027 

02 

216 

12 

48] ; 

003 

63 

240 

18 

617 i 

070 

64 

2ri0 

14 

542 1 


65 

291 

15 



60 

317 

16 

698 1 


67 

843 

17 

018 = 

002 

B1 

868 

18 

644 

108 

^■3 

391 

19 

609 


1-0170 

419 

1-0320 

695 


71 

446 

21 



72 

470 

22 

740 

211 

78 


28 

771 

217 

74 

622 

24 

7M 

208 

76 

547 

25 

«a 

290 

70 

578 

26 

047 

8W 

77 

598 

27 

B7B 


78 

6-14 

20 

SOB 

805 

79 

050 

29 

m 

392 

1*0180 

076 

1-02JO 

040 

417 

81 

701 

31 

070 

448 

83 

726 

82 


469 

88 

762 

38 

000 

496 

84 

777 

84 1 

061 

621 

86 < 

808 

85 1 

076 

540 

06 

829 

86 

101 

672 

87 

854 

87 1 

Itt 

598 

88 

800 

80 

Ul 

024 

89 

906 

1 39 

m 

049 

1-0190 

881 

1-0240 


676 

91 

m 

41 

M7 


Ba 

9H2 

42 

369 


B9 


48 

379 

7B2 

94 


44 

803 

770 

86 

069 

46 

039 

8(10 

96 


46 

au 

880 

07 

108 

47 

970 

810 

98 

135 

40 

404 

881 

98 

160 

40 

489 
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T^LK LXXVIIIb.— corrfwiMd. 


fipHriflo 

Gnvifcr 

Atu*a 

Walgbluf 

Ki&wt 

ptromt. 

Apfciflo 
Gravity 
at 16*0. 

Welghtof 
Bxtraot 
per cent 

SpeHOc 

Gravity 

atl6*6. 

Weight Of 
Rsiract 
per cant 

Specific 
Qravily 
at 16* a 

Weight of 
Extract 
per cent 

Spoetflc 
GraVi^ 
at 16* a 

Weight of 
Extract 
per eent. 


8*455 

1 0810 

7'866 

1-0370 

8-458 



1-0180 

U’400 

mKKm 


11 

800 

71 

488 

81 

961 

91 

425 



12 

8*016 

72 

607 

32 

BM3 

92 

449 

53 


18 

1140 

78 

582 

33 


08 

473 

54 

6B0 

14 

085 

74 

657 


034 

94 

497 

« 56 

681 

15 

080 

76 

582 

35 

059 

05 

588 

50 

606 

16 

115 

76 

606 

86 

083 

96 

646 

57 

631 

17 

140 

77 

631 

37 

108 

97 

570 

60 

0f>7 

18 

165 

78 

bSO 

38 

182 


696 

50 

682 

ID 

190 

78 

O'^l 

39 

157 


619 

] '0-250 


1*0320 

214 

1-0380 

705 

1-0140 

181 

■EI'TiLB 

048 

ni 

732 

21 

239 

81 

730 

41 

205 

HIM 

eta 

6*2 

758 

22 

204 

82 

755 

42 

2.10 

Ba 

808 

G» 

783 

23 

289 

88 

780 

43 

261 



64 


24 

314 

54 

bOI 

44 

279 

04 

BQI 

06 

883 

26 

889 

85 

6J9 

46 

303 

06 


60 

659 

26 

864 

86 

85 i 

46 

829 

06 

KM 

67 

BB4 

27 

389 

87 

879 

47 

362 

07 

818 

OO 

OOB 

2R 

414 

88 

903 

48 

377 

08 

ear 

00 

6H4 

29 

488 

BD 

028 

49 

401 

09 


1<0970 

B60 

1‘0S30 

464 

] -0380 

053 

1-0450 

426 

1*0610 

880 

71 

985 

81 

468 

91. 

»78 

51 

450 

11 

810 

72 

7*010 

82 

614 

02 

10 0U2 

62 

414 

18 

^BTTfB 

73 

086 

88 

510 


027 

63 

499 

18 

969 

74 

060 

84 

561 

94 

052 

61 

521 

14 

988 

75 

086 

85 

6811 

95 

076 

66 

548 

16 


70 

111 

30 

013 

96 

101 

56 

672 

16 

081 

77 

130 

37 

088 

97 

126 

67 

597 

17 

066 

78 

161 

38 

663 

D8 

160 

68 

021 

16 


73 

186 

89 

B31 

99 

174 

69 

046 

ID 

104 

1*0280 

211 

1 0340 

B9 

1 0400 

199 

1-04611 

670 

1-0520 

138 

81 

286 

41 

Bll 

01 

*224 

61 

694 

21 

168 

82 

201 

42 

Bll 

02 

248 

62 

710 

2*2 

176 

88 


48 


03 

273 

63 

743 

28 

^BT)jB 

84 

811 

44 

813 

U4 

297 

61 

7«H 

24 

884 

85 

887 

45 

83b 

05 

322 

66 

7V2 

25 

248 

86 


46 

863 

06 

346 

66 

M7 

26 

872 

87 

867 

47 

m 


371 

67 

841 

27 


8B 

412 

48 

913 

Ob 

396 

68 

866 

28 

381 

89 

437 

49 

BSh 

09 

120 

69 

890 

89 

846 

1-0890 

462 

1-0360 

863 

I-04I0 

415 

1-0170 

916 

11)630 

8t0 

91 

487 

51 

987 

11 

469 

71 

939 

31 

883 


612 

52 

8'0]2 

12 

491 

72 

963 

32 

417 



53 


13 

61b 

73 

988 

38 

441 

94 

563 

64 


14 

548 

74 

12-012 

34 

let 

B6 


66- 


15 

568 

75 

037 

35 

180 

96 

618 

66 

111 

16 

602 

76 

061 

86 

618 

97 

638 

67 

186 

17 

017 

77 

086 

87 

587 

98 

668 

58 

101 

16 

611 

78 

109 

88 

501 

90 

688 

69 

186 

ID 

666 

79 

184 

89 

588 


718 


210 

1-0420 

690 

l-04b0 

16B 

1-0640 

GIO 


780 

01 

286 

21 

7J5 

81 

182 

41 

634 


764 

62 

360 

22 

710 

8*2 

2U6 

48 


os 

788 

68 

285 

28 

764 

68 

881 

43 

CB2 


814 

64 

80V 

21 

7b9 

84 

266 

44 

7oe 

06 


05 

884 

26 

hl3 

8.» 

279 1 

46 

730 

00 

664 


359 

26 

BJb 

b6 

304 1 

46 

784 

07 


67 

3H4 

27 

862 

87 

328 

47 

778 

00 

914 

08 

408 

28 

H37 

8H 

362 

43 


09 

840 

69 

438 

20 

902 

80 

876 

49 

837 
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SUPrLEJTENTARY TABLES. 

WEKJUTS AND MEASUHKS. 

Tho ivliitivo va1iii*4 ui metric ami imprrnl unih arc now legally fix pi 1 by '‘OHomm 
Goiinoil,” uTii] Ki'giilalioiifl iisuc^rl by tiui Hoard of Trade, IhcRo are boRed on careful com- 
pariaoiib of the sLaudird M nulmd muLrei etc, and they rliflur ronaiderably from the 
older dotornnnatiniiR on which the laliles on |>agOB d8-n.1 of Vol. 1. were lnuiod. The 
following are Obtiarti'd from the Regulatinna ol the Bonnl of Tiade, dated March 
1907 

“The Motro in the length, at the teiiiiHraliire of 0" C., of tho iiidio-platinum boTi 
iiumboied Id, ile]MHitfd aitli (he Huaid oi Trade/’ 

“Hie EUogram is leprehonted by the iridio-plntiiiuin weight, numbered 16, deposited 
with the Ihurd ol Trade/' 

“The Litre lepieMiited by the eajiacit^ at 0” C. of the (ylindiicul brass measurei 
niaiked ‘Litie, 1K'J7’ (which ia de]iosilii1 with Iht Hiiard of Tuide).” 

“The Tot'd IS bhs length at G2" Falir., markrd on a hionse bar deposited with the 
Hoard of Tiode/’ 

“Tile Found (ho wi ighl of .i pieee of platinum weighed in Yanio nt 0 0., which in 
deposited willi the Thinni ul Ti nli ” 

“Hie Gallon luntiiiiis 10 IIh. weight of distilled wotui weighnl iii air against brass 
weights with the watei iind the air at the tiniiiiiatiiiB of 62' Kiihr., the hjruuieter being 
at 30 iiiehes/' 

Tho lull 1 1 omental o(][iii\alentd uie p\un as follows:— 

1 ]\Iu(ie (ni.) => 39 370113 inehes. 

1 Kih'gTAiiinie 1 ’>132‘35ni gi n’na. 

1 Uiilluii - 16159631 litiLS 

From these legalised eqiiivaloiits the following tables have lK>eii riirefully caleulaLed 

liTanAK Mn^'siTuiJS. 


Imperial him or 3Ietmirt'S. 



IDqiiiralPiit III Miilic^. 

li(»g. of Eqmvaleiii 

1 inch .... 

0'02.'i400 

2-4048.1,13 

J font, 12 iiiR,. , 

■.'101800 

T-484014G 

lyaiil, 3fi., . 

■911.190 

T-0611358 

1 {lolc, fi^ yiU., 

.102019(1 

0-70U9B6 

1 furlong, 40 |i1s., . 

1 mile, f.'., • 

201-107826 

2-303(1385 

I60»-3*2G00 

.1-206C‘iK6 

1 liuk, 7*92 IIIR., 

1 chain, 100 liiibi, . 

0-201160 

T-.103b.i85 

20-11G182 

l-SOSfiBhD 


VOL. a 4 I 



im 

Metric 


» 

Bqirvali iil fii 

IniltLiiid UiiiIn. 

ol Bqiu>.i1eai 

1 milliniotie^ 

0-030370 III. 

3-.')951C67 

1 reiitiniehi*, 

-.193701 „ 

T-.'lO:il607 

1 nietrf^, . 

39 370113 „ 

1-59.11667 

M ■ ■ 

3 280K427;> ft. 

0 5159354 

11 * . • 

1 00.1614-2.') }>ls. 

OO.Ih’sRlO 

i kiloniotiB, 

1093 61425 

3 0.I8K612 

19 • 

0*02137173 luilo 

17931515 


UunniiciAL Mkam uun 
Imperial Mfmms, 


1 square inch, . 

1 bquare foot, 14-4 04 . ins., 
1 aqaaro yard, 9 bq. ft., 

1 acire, 4840 sq, yda., 

M If 

1 square chain, . 

II 

1 Bquam milo, RiO acres 

II I 

II II 

II !• 


Kiiiiiviliiiliii liii|iiiiilUiiita. I li>j{ of Equi«al lit 


6-iril'.Sb77 iiu.- 
920 02h7P3J2 „ 
8.H61-269()l'*()fi „ 

40^>i M03792R in i 

iKHGMidTy me 
401 6M‘>3703 III.!! 

2 r)h!l!)ii;t (lo.i7Ji>ri7 m ^ 
25S9!>-«3ti()27i7 .ms 

2.'i6 99^30027 liei I in i- 
2'&899B3r)0 kiu ^ 


U-80lUllir)7 

2 9080293 
S-9-222717 

3 0071170 

1 11071170 
2RO71170 
0 6071170 
6 4132970 
4-11.S2970 

2 41.32970 
0 4132970 


Mtlnf SvjiHvfiriai .l/eii^u’en 



Eqilivjlont 111 luipttri^l UiiitH 

L»i; of K«|niva1oiit. 

1 square imlliiuuiie, . 

OOOiS6UOsq in. 

3-1903333 

1 „ fseiitimetii,. 

1550006 „ 

T -1 903333 

1 „ deriiiietro, . 

10.5000380 „ 

M003J33 

1 „ metre, 

1560 0ID7D76 „ 

3-1903333 

1 *1 II 1 • 

10 763929-2 ^q. It. 

1-0319708 

1 11 II • • 

1-1959921 hq. yds. 

0-0777283 

1 aie, .... 

119 6992128 „ 

2*0777288 

1 beaten, 

2-4710581 acu-e 

0-392R830 

1 Bqnon kilomotiD, . 

0-386102R «q. ui. 

1-6867080 
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Coma MiubitBaB. 
Imptual Oubir Mtarntn 



E jumkni m MatriL Units 

Loff of Equivalent. 

1 riibii iiith, 

le Sh702122 riu.' 

l-214ftOOO 

1 (uliic foui, 1728 III", 

28316 77266S17 

4 4620438 

1 PubiL yard, 27 ft ^ 

0 7646528am* 

T 8831076 


Mtirtr r«?Mr 1ft a<mnt 



LqiiiTaleiit lu ImiMiiiiil Uiilto 

liOg ofEquvaLent 

1 ri^nliiiioire cube*, . 

0Q6l0JJ20o.m 

3 7866000 

1 ducimetru lalie, 

6102.tll0)40 „ 

1 7856000 

1 Htere or me tre c ulio. 

(>1023 90810146 „ 

4 7856000 


86 31476891 c ft 

1 5179662 

If * 

1 30795103 t }d 

01166926 


Ml IIUIIH OF CAFAriTT. 

Impmaf ileaiutei qf Oapanty 



Eqiiivalint in Eetiir Uiiitu 

LoK oI Lqimaleiita 

1 gill, 6 fl 01, 

0 1430611 htraa 

T1534769 

1 pint, 4 gilla, 20 fl uze. . 

•6682131 M 

T7146359 

1 gallon, 8 pmla^ 

4 5159681 ., 

0 6676339 

1 um L, 2 mIh , 

9 0911263 „ 

0 9686399 

1 piiylio], 4 pel La, . 

36 3677048 „ 

1 5607169 

1 qiiaiter, 8 bU4li, . 

290 9416381 „ 

2 4618059 

1 fluid punce, . 

3*8412369 tpiililittoa 

0 4686059 

1 fluid dmcbiii (60 niiiniiiH), 

3 6615387 uiiHilitua 

0 D504169 

1 fluid acxupla,. 

11838446 „ 

0 0782947 

1 nimiii,. . 

0'0&91922 

2 7722647 
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hMfic J/eoAum of VajKif^Uy, 



KquLvalont in Impellal Units. 

Log Df Ki(iuvnlfmt, 

1 contilitro, 

0-0703i)-J12 gillH 

2-8475241 

1 derilitro. 

U‘7U3D2124 „ 

T-8475341 

1 litrob .... 

703921244 

0-847.1241 

If ■ ■ “ • 

l‘769l}0311 pinto 

0 2454641 

II • • ■ • 

0 21997539 gal. 

T-3423741 

1 dekalitre. 

17-50H03110 pints 

1-2454641 

H ■ ■ 1 

2199763B9 giilo. 

0-312S741 

II ■ • ■ 

l*0998769-l peck 

0-041 .’1441 

1 hectolitre, 

21 99753887 gals. 

I-S423741 

If • ■ • 

2-74969236 bush. 

0*4392841 


Meabuka*) rf Weigh r. 
Impma! Measures of Wev^ht. 




Eqmiralent in Metric Unlti. 

Log. of Equivaloiit 

1 grain, . 


0 U64799 grin. 

2*8116678 

1 diam 

(avoiu), 

1-771846 ., 

0-2184268 

1 ounce 

39 

28 340327 „ 

1-16264.38 

1 pound 

*9 ■ 

463-692427 „ 

2 66011668 

1 stone 

91 ■ 

6-.Sr)0291 kunis 

0 8027938 

1 quaricx 

1, ■ • 

12*700588 „ 

1-1U3823B 

1 hundredweight „ 

60-802362 „ 

1-7058838 

1 ton 

9)1 ■ 

1016 047037 „ 

3-00ti9l38 



1*016047 tuiiiieii 

0 0069138 

1 pennyweight (lio>)f 

1 663174 gnoB. 

01917790 

1 Bciuplc (aputh ), 

1-29D97H „ 

0-1126978 

1 1 dmelim ( 


3 887935 „ 

0-6897190 

1 ounce (lirnv and up ), 

31-103481 „ 

1*49*28090 

1 pouud („ 

11 )j 

373*241769 „ 

2-671990.1 


Moil it Mi a'*itro» of WoiyiiL 



Kquivslent 111 Jni|»piial Units. 

Log of UcjiiifuIp 

1 nnlligi'amnie, 

0-0164324 giain 

S1884322 

1 centigraminD, 

01643236 „ 

T'1884323 

1 decigiODiino, . 

1-6432356 „ 

0*1684122 

1 gramme. 

1.5-4323661 

5-6138332 dims, (iv) 

1-1881.1*22 

1 dfekagiammo, 

1 hoetogrammo, 

0*7616742 

3 6*273957 lu. („) 

0-5474642 

1 kilognmiiie, . 

15432*3.564 giaino 

4-1884322 

19 ■ ■ ■ 

2-2016223 Ibo. 

0*3433342 

1 myriogramiue, 

22*0462234 „ 

1-3433342 

1 quintal, 

1*9684128 cwt. 

0-2941162 

1 tonne, . • . , 

0*9842064 toil 

T9930862 
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V0!.V11I ANb Mahb or Watir. 

Reoeut inveflligaiidiifl bgoiii t4i indicate that the voIiifm ac'ceptf'd by the International 
Conference in 1900 (^ycn on page 1183 anh) are slightly en'oticuus: the values uour con- 
eideied most teliable aren- 

Afass uf 1 cni.^ of pure vrntor at C. - 0'99!l!i72 grm. 

Volume of 1 grin, of pure water at 4* C ~ i'UUOO'JH cm.^ 

Tim following table has therefiiru to be substitutod for Table XLIa.| iu the first 
volume of this work : - 

Volume Bud Density of Water between -10” 0. and 100** 0. 

Temijorutures uccoitliug to Staiidaid Aleiruiy Tlumoinoter. 


The follnuiiig table hufii been oulculalcil on the a^uniptiun that the nUiiive dindtics of 
w.itir Ufa given in Table XLIa. art* laiily coireet allhoiigh the nbbolule deiisitieb ate all 
wioiitr:— 


— 

~ 




_ - - 

Trtll|llMtniC. 

WiiRiit iiri CHI,' 
111 gllllS. 

Vol. I/11 gim 
ill cm.' 

Ti‘iii|iauluip. 

Wiifilil nf 1 rill.' 
III giinM. 

Vol. of 1 ciui. 
w ^•nl.* 

- 11)' (J. 

(1-99812 

1 00189 

20’U. 

0-998224 

1-001779 

- !) 

99840 

uomu 

21 

9!)M)14 

001990 

- 8 

99860 

00133 

22 

997793 

003212 

- 7 

99889 

00111 

23 

997562 

002444 

- fi 

99909 

00091 

24 

997321 

002686 

- 5 

99927 

0007.3 

26 

9970112 

002939 

4 

> 99942 

00058 

26 

996809 

00.3201 

- 3 

9!i9.'i:i 

00015 

27 

991)639 

003173 

- 3 

99967 

00031 

28 

99(i2li0 

0037S1 

- 1 

99976 

000 '4 

29 

995973 

004044 

0 

999840 

00U155 

30 

995G77 

004342 

+ 1 

999902 

000099 

31 

995373 

004G49 

2 

999942 

000058 

32 

9j:iu;i9 

004966 

3 

90996'i 

000035 

33 

994737 

005290 

4 

999972 

000028 

34 

994108 

005623 

6 

999964 

000U36 

35 

991070 

005964 

6 

999942 

000058 

36 

99369 

00635 

7 

999904 

000096 

37 

99331 

00670 

8 

999853 

000147 

38 

99300 

011706 

9 

099787 

000213 

39 

99265 

00740 

10 

999708 

000293 

40 

99230 

00776 

11 

999615 

000386 

41 

99192 

00814 

12 

999509 

000192 

42 

99154 

00853 

13 

999390 

000611 

43 

99114 

00894 

14 

999259 

000742 

44 

99074 

00935 

13 

999115 

000885 

45 

99032 

00977 

IG 

998960 

001041 

46 

98990 

Oil)*'! 

17 

D9K793 

0UI209 

47 

98946 

01065 

18 

D9Hlil4 

001388 

48 

98902 

OHIO 

10 

998424 

1 001678 

49 

98857 

01157 

. 










▼diiiM and Deulty of Water—r0ii<Mi««r, 


rQmpmlun. 

of 1 Dllla* 

in 

Vol, ol 1 tfmL 
m om.* 

Temper ttlirf. 

Welfdit or lorn.* 
in grim. 

V9I, oflm. 

■n 

0-98810 


76*0. 

Hi 

1-02636 

01 

9B764 


77 

97372 


62 

98718 


78 

97311 


53 

98671 

01347 

79 

97250 


64 

98624 

01396 

80 

97188 


56 

98576 

01446 

81 

07126 


66 

98527 

01400 

82 

97063 


07 

98478 

017)45 

83 



68 

98429 

01596 

84 

06918 


59 

98379 

01618 

85 

95873 



98336 

01700 

86 



61 

98277 

01768 

87 



62 

98226 

01807 

88 

9G679 

|i 

63 

98172 

01862 

89 

96613 

f 

64 

98118 

01918 

00 

96517 

^B[! 

60 

98064 

01974 

91 


;T 

66 

98009 


92 

hKB 


67 

97964 

02089 

93 

96.345 

0379.3 

68 

97899 

02146 

94 

96277 

HiiliSH 

60 

97843 

1 h 1 

90 




97787 

t 

96 


04016 

71 

97730 


97 

96071 

04090 

72 

97671 


98 

96002 

04160 

73 

97612 


99 

96931 

04241 

74 

97602 


100 

95860 


76 

97492 

02572 





Taking tha legalmd value for the metre (=39’3701]3 in.) ve get: 

1 foot cabe-28316-77266S cm.* 

nni1| taking the weight in vneno nt 4* C. of 1 cm.* of wntor to be 0’9D9273 grm., we get the 
weight of a foot cnbe of water in vacno at 4* C. to be 

28S16-979799 grma 

or G3'42604172 Ibe. avrardniiuie. 

This given the wai|^t in vacuo at 62* Fi of 1 foot enbe of water an 

62-3568134 Ihe. 

And the apparent weight egeinet biaae weiphte in air nt 62* F. with the harometet at 
99 inehee ie 

62-288693 Ibe. very ueaily. 

The volnme of wetpr whii-b, weighed againat hteae weights in air at 62* F. under a 
hannetrie pnaanre of SO inehee (ioe-cold}» has in Isnidon an apparent w^hl of 10 Iba, 
tin^oat u 


277*4179 onbio inehee. 
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With s hafoffloltio prMrare oi 30 iiiohm of mewury Bt 63* F. the toIiiido wonild bo Bi 
uearly m iMWilile 277*4202 eobio inchea, 

A eobic inch of water at 4* G. in wnn wrifihe 

263-H8327 KrAini. 

By (hcao cnactmcnta ell mrtrir jitaiidariia beciimo emiiiriral, and the idcnl rounrction 
betwraii Uto mrtro, litre, and griimuie (lisaiipean: an imporial line la praetiially 1000*16 
om.* Fur priiotieai puriioaea wo may atill uaaninp Hint 

1 litre- 1 1 doriinetre eubo, 

and that 1 litre of wator at 4" G, vaif;ha 1 kilngramma 

Ari'ppling 0*806286 as the I'pprilii' gntrity uf absnlnte alcohol, 0*/4' C. (kb iw^a 1184), 
wo get the 

Mass of 1 oin.^ of AIhiiIiiIv Alcohol at * G. 0 S0626343 i{rina. 

Mass of 1 rphic inch of Almlute Alcohol at 32* K*--203*896241 graiiio, 

T-ikiiip the most iitoImiiIp mraniiif; of the hgd di'hiiition of a |>nllon—f'.a tliat''at the 
tempt lalnri* of 62 F., tlm iMnmieler beinc a1 30 inelios," meana at 30 iDeliM of marcuiy at 
62 F. ami not 30 inches uf ico-culd mercury - we get Iho 

Ci|)arity uf the Imiierul (ial]oii=-277 4202 rnbic inrliua, 

Hid 277*1202 cubu* inclioH uf ici< udd ulisuluto al'^ohol would weigh 

56364*936 guim 

8*080703 Ihs. avoiiiluj'oia 
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J/fCAufl —\^)ieie a table in dtiolit! hi (ue ui tau >suhsiiiiot«* bii1>, il is iiiilixiil uiidii Ihi 
■iibBtanmaiidalso iimUi iiiii|kihia tibulilLd (vi/ 'MSoi1iiif( rniil/ h ilulu1il3 * rii suili), 
wliere, huwD>tii, libk in ludis a Uigi uiimbei of aubslAiiu , it u imlixi 1 uudii |iiii]iotly, 
and, ahflie poBsibk, ihf snbsLaiif IS ai4 suuped (vi/ '*NiiialBH * * Arids, luni^Hii ) 

Vor greatei oouvouieiire, volutiio u man ated beloir jia^^ immlii i 


Absiiiilij stale, nieltinf* iioiiits of climeiicb 
oii| 1 882 

Absor]ition of f^ses by v«iTionh liquids and 
wilntioiiB, 11 1007 
by water, ooofliii&iits ol ii 008. 

iiiidii jiiissiiii, 11 1000 

A tiain, boilinf; points of s ii luus soluLiuiis uf 
u 810 

apeoibo Kianty of vaiious solutniiis nl, ii 

Acsiu aoid, sjiscifip fixity and density of, ii 
870. 

▼apoui density of, i 448 
▼mooHity of, 11 618 

Act tone, oapillaiily constmis of, ii 714, 716 
vaiKmr tpiisinii of 812 
Acids, b(iiliiif{ points iinili r piessiire, i 522 
oapilUrity of Holulmus of iatt}, u 764 
inorganic, viscositns of, ii bl8 
Digamo, oapiUaiity of, ii 706 
Bpeuhc gn\ity of sarionii ii 829 876 
titration ot, li 1106 

Vir, diflTdsion of Tiiinus vapnnrs into, ii 66J 
sdubihty of, in watei, li 003. 

Toloelty of sound lu, li 672 
Tolnmt of, at vanouc pia sum, i 431, 410 
WBiglifs and |)n«buuB at vaiiuus tcuipiri 
tuna, 1 3U 

weifbti in, rodnotiou to thoae in vaiiuini, 

1 . 866 . 

of diy noimal, i 291 tt neq, 
in U K., U S A , and UciIoiiuh, i JOO 
Aloobol, and F^er, epetilio giavity of luixtuips 
of, II 1180. 

boibng jKiinta of, i 628 
oapiUarity nf, ii 711, 718, 764 
ocinvvraiou cl aeigbts hi ^uIiuhbb, u 1182 
dilntiou of (by viiluiiu), n 1100 
oxpinaioii of, 1 160 
mfiicipiitsof, 1 102. 
maaa and vuIuiub ol, il 1188 el ug. 
•olubihtyofaubtaiioeBin, ii 062, 1007 


Altiibo) s| erifir giasity of ii 1171 1103 
HUifi I rnsionof, 11 728 

vap ut diiiMit) fj|, i 111 t4), 484 

tiisioiiof, 1 479 1S7 
\iscoaitynf 11 63(i Ii60, 661 
^ li lilt iiid ibiisity nf, 11 1187 
viluiiJB pBjtintage of holiilniiis, u 1106 
/ItoholinKlois, Bperilip giaiitiis luiirspend 
iiii; to leadinys on, 1 228 
A1 jkoliiueti} 11 1164 
MpbraiiBl luiinuli, 1 1 
A kaline snlutioiis, specihc gi nify iif saiiona, 
11 814-829 

Alkaloiila, eslimalion of lomu uolafoil, ii 
1108 

Allo}a, RTpaTihinii if, i, 142, 140 
iniliing ]ii>iut of, 1 130, 893 
sprcitii liiatBof 183 
3 rloi ily of aouiiil in, ii 571. 

Ammonia as a sohuil ii 9^1 
■Miluliibly of, in water, ii 1002 
Aid}] butyrate, vapour tniisi m of i. 600 
fnunate, vapour triisioii i f, i 426 
iBobutyiatc, vafHAU tcnaion of, i 601 
prophunAio, vaponi tension of, i, 100 
Analgia (11101 ,,^1111 estiiiiutinns), u 1080 
(oiganu PstiiiiatiouB), ii 1009 
orphospliahs, 11 1128 
ofRulpliiii roinpionnds, ii 1120 
tsblc for computing lOBultB of, ii 1041. 
volamotur, 11 1068. 

Aiigulai mcBBuiB, i. 40 
Aqaeofoa solniioiiB, boiling poinia and oun 
cefitration of, ii 802 ft nq 
oapilhnty cnastants for, u 766, 770. 
of Alcidid, loliiiue piiOBiifiga of, ii 
1106 

spacilu giaviLy of, u 1171 c( ng 
vajioiii, pn Bsiiro of, i 320 
tension of, l 332. 

vnlnme of, at canons piBlsuieB) i. 486 
Alias of oiiUea, i, 28. 
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AritlmiBtlqftl Ibrniuliu, I. L 
Afluy Inlild, ii. 1120. 
of git1d| ii. 118B 6/ Mg, 
liHW, ii. 560. 

HAftuMifTiuiJ cuIuiniiN ui glycol 111 , i 2^55 
oicix'UTy, Ijniwi i. 266. 

S [1ahb bCii1i% i. 248. 

engtli at HCR-leyel, L 273. 
lioSglitB, vru'ivuiH in dogiepH |iur oq.. ciu. 
i. 260. 

iifiuiiih, Bi'iaon Ilf, i. 231. 
ipiuliiigH, i. 229. 

lii'HO'i MMilo, rfduotioii III 0”U., i. 237, 2;!9, 
244. 

pimyLiMillie lu utiiiU'*]ilu‘ii'M, L 276. 
I'OJrfTlioiJs for, i. 28-i. 
glttmi 8ga1i', inilnrlioii to 0”(J., i. 23H, 
2JH, 240. 

ruiliictioii fur Intitmlu, i. 274 
Hfii-lrrf*! 1. 272. 

IliMUiii, Hiiriiglli of 1 71. 

Jii'iiznl, ca]iilUiiiy t'OiiBtontr of, li. 711, 
718. 

siirfnre tpiisiim of, ii. 726, 7S8, 

\a|iQiii IriiH on of, i. DOC. 

IlpHMeiiiri hLi>r], lliiut of olistieily, oLt\, i. 87. 
IliHiiuilh, \R|iiiiii iPiisitin Ilf, i. 472, 

DoiJiiig poinlb, mill >a|ioui' tou*iioiiN, i. 4ri1. 

of glyprToI, ii. 81 t. 

ufaoetatpH, ii. 810 
of ■cid>i iiuflei picHhurc, i, 622 
of alpohtil iiintor iirPMurn, i. 623. 
of lirimtop, ii. HIO. 
of liTUDjine, 1 . 471* 
of omlion'itu', ii, 811. 

Ilf ohlciiulqs, 11. 802. 
of oIgiupiiIh, i. 407. 
uf liyilrogpu nxaintp, utr,, ii. 812. 
of hydnjxidrk, ii. 813. 
of iiiiiiganir poni|N)imdB, i. 108. 
of iodiuo, i. 471. 
of iiitrateH, li. 806. 
of phosphilPB, ii. 8L0. 
of Hii1pUnti‘A, li, 800. 
of bii1li1iiii4o arid, ii. 860 
ofinrtntoc., ii. 811. 
of IliUNiulpnRtoB, li. 810, 
of wator, uudoT prmurr, 1. 466. 

Duntra, boiling iminta of roIuIiuiih of, ii. 
810. 

lloTon triehloTido, vapoar tennuiii of, i. 
478. 

Boyla'a Uw, iL 650, 
llraw tubeii tablo of woiglits of, i. 100. 
Breaking atrem of BiNwaiuor atool, i, 87. 
BromatrHj bolubilily of, ii. 031 
•peeilio gravity of boIuUoiib of^ ii. 001. 
bromidoH, obtlmalipn uf, by rajiliioriiii'iit of 
bromine with clilnnur, li. 1146, 
BOlubility of, if. 029, 039, 089, UOl. 

Hiieoifio giavity of Bululiona of, ii. 880, 
Itruniinn, boiling itointa of, i, 471. 

vimaiiy of, ii. 037. 

Bnlyric add, boiling nointa uf, i. 632. 
yapour tenaion or, L 493, 


Oaumium, vapour tendon of, i, 472. 

Oaldum oarbonato, eBtimatlnii of, in miztnn 
with KlriiiiLiuni railumate, ii. 1180. 
with iMriuiii oailMinate, iL 1J38. 

Oalorin, detrrniinatiini of, JtowlanrI, i, 177. 
CaloriiiiotriB unita, i. 176. 

UaloniUBtry, i, 170. 

iJanoimgar, aolnbUity nf, ii, 991. 

aiiei'ilic gravity ni anlniiona, ii. 1199. 

Odin pill IV, vapuiii tfiiaioii of, i, 613. 

Capacity, inea^iUiMa nf, i. 61. 

of gla^b bulh, i‘a1uu1alioii for varioiib loui- 
peratuira. i. 300. 

of glass yubbsls, i 360, 

('apillai'fcy and hurfaie iviiaioii, ii 708. 

conatauts ol apiilb, aq. aol, of lally, ii. 704. 
aUnihidb, ail. anl. of, ii, 764. 
liiiuiila, tahla nf vuiiouh, ii. 738. 
aolulioiiM, tablra uf yariiiua, iL 760, 760, 
770. 

walnr, alndiol, bru/cil, ai'idaiio, rthor, rl i , 
ii. 714-718. 

l/apillarily uf oigmiiu addh, ii. 706. 

ui 1 iiiuiih aiiliHl(i.ni'p4, table of, ii. 766. 
(lapilUiv iiiiiduli, ii, 7fi7. 

raibiiii dioxide, ditfiH on of lapouM into, ii 
603. 

yulunioHuf, at varioub prrHbiirm, L 432, 448. 

n night of, L 317 

of HHliiraUd, i, 854. 

(Iirlion disulphirlr, ranillarily oonatauta of, 
ii. 714-718 

vapour Iciibion of, i. 476. 
ya]Kmr, yolumo of, nudnr prvaaiire, L 
487. 

tetiai'liluridp, vapour ten**ion of, i. 474. 

Oarbonateb, boiling poiniq nf aolutiona of, ii. 
811. 

mixed, rali'ulatinn uf [N-rreiitage euiiipohi 
lion, ii. 1168. 

Holnbility of, iL 033, 048, 062, 068, 970. 

I'aatirnn tnhpH, tablr of waightai L 118, 

111 . 

Caiuiic pota<ch wjluiioiiB, apecific gravity ot, 
ii. 821 tC Kv/, 

Boda BolutioiiB, R]NM‘jftc gravity of, ii. 817 
ft 8^. 

Centigrade arale, BOoverHion tu R^uiuar and 
VahrmliBit, i. 121. 

Chemical onnatitutioji and aurfooe tenaion, ii. 
796. 

atnictiiTB and viaoodty, ii. 052. 

Ohiuolin, vapour tendon of, i. 612. 

Chlomtea, auluhihty in alooliol, ii. 905. 
in water, ii. 981. 

aiiediic gravity uf aulutioiia of ii. 000. 

I'liler-uiliaDoa, vaiiour tanaion uf, i. 604. 

Chluridca, b<>i]iiig points and ontiuontratioD of, 
ii. 808. 

mUtuioB of, tiorcoDtage oouipnHition o( ii. 
1161. 

anlubillty of, in ahudiol, ii. 060, 007. 
in aiuiiiuiiiB, ii. 981. 
in liydroolilnrie acid, iL 000-071. 
ill water, ii. 028, 030, 966, 974-000, 
9<12-D84, 080, 901. 
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wdgbti of, udv pwfui'^ i. 818. 

ObloMm* r8wmr teurion of| L 802w 

Cit«lai» «iw pi, i. 28. 
pirBdinfBmM pfi i. 28^ . - 

CMtratitt|V¥ftp<mrti^^ of, il 508. 

.CqliiBUM, tmble of weig^ta q( i. 101. 

Gdamkon logaiithnia, C 88. 

Ooitoiio^^^ inotginio, bofling |Kilttta of, L 

of Mid, L 148: 

esumuon of Mvtioiw of, {. UB. 
mntiBg poiiito of, 1. 408. 
otginiiL ex|Nuifiba of ISqaid, L 160. 
flointioiiB tttid mixtam. i. 2(^4. 

■peioifie hettte of aalid, i. IBO. 

VDlumotiie wtiiikfttioiM ot ii. 1109. 
■oliibilitieH of Toiioaa, iL 82H. 

Compmoability, oosBofoiita of, i. 88. . 
iiitoi’polaitioD fonuulBB for, L 96. 
of other, IL 97. 
of Bolatmo, ii. 788. 
of water, L 96. . 

- Ooneoiitfation and hoiliog pointe of BolntloiM. 

8Sm under Boiliug poiuta. 

OonTonion tabUB, prenune, metrio aud 

Ooppor tqbea, tablo of weigHIa of, i. 109-111. 
wire, table of wcighto of, L 101. 

CoBQoaBt^ table of, i 67t 

CoaiikoB, table ofl i. .67. 

CotaDamta, tabb of, 1. 67. 

Oritwal temiieiatiiree, L 644. 

OiTiiBOopb methofl for determination of molo- 
. cnlarweighta, ii. 1108.. 
tabbe of oonetants, ii. 1018. 

Cmtala, capaneibn of, i. 168. 

Oaoe root, L 88. 

Ouben^ tabb of, L 88. 

Cyimogeu eUoride, eaponr tonnion of, L 476. 


Dmhbitiu and epecific gnivitice, i. 220, 
ofabiolute'aboliol, ii. 1187 eteesf. 
of hydrochloriii add eolutione, iL 829 
-dMy/ 

of lalteolntiona, L 168, 
of vaiioukgpaea,L 812. . 
of earioiia aolntiiNiB, iL 786. 
of wator, L 166r2l^ 

IMbeiu^ketoikP, vapour tenaion of, L 618. 
DiffeieittialB!, L 9. 

DiffiuidD bf gMB, u. 659. 
into one.aaathor, ii. 662, 
vatution with tonperatAre, ii. 666. 
of vapoim into airi bydnapm and Oarbou 
dioxide, iL 668. 

DiappebtioiL ognetanlu, L18^ 

Of Mwei^i^^ 

Xlaatfoity, 170. 

oonataifte fur.eolidH, i.. 74. . 

. Ilmit'of, ffw Befloeiber atael, L 87. 
aid . tow iHkodoH tier iron and iteelj 
■V- -. -; t 86, 

heata <L 188. 


I nementi, bdUngMnteof, L 407^ 

I melting point! of, L 880, 862, 

I- data ouneernlng, L 86. 

Xtlior and alouhol, aiMdlo giavity of mlxtUM 
iL 1189. 

Btber, eapilbrity eonatanta of, iL 714, 718. 
oompranibilUy ofp L 97. 

BiNNsUo voluiur, main and vaimar donaf of, 
L 489. 

rarflMie teusluu of, iL 726, 788. 

vaiHiur, denaitiaa of, under praeauie, L 440, 

vofamea under pxeaenve, L 489. 

Ethyl acetate, liquid, oorrenonding dcndtbB 
of; and ite aatiirated vapour, L 497. 
vapour tanaion of, L 497. 
aloobol, vapour ienabii of, L 481. 
bromide, vapour tanaion of, L 604. 
butymte, vapour tonaioii of, i. 490. 
ehlmidr. vaiiour traaiou uf, i. 508. 
etlipr, vajKinr tenHioii nf, i. 448. 
roiiiiaia, vajHiLir tendon uf, L 496. 

I iodide, vapour tpumou of, L 604. 
laobutyrata, va{MnLr tonaion of, L 500, 
pruprionate, vapour Iodblou of, i, 498. 
vabrata, vai^r tonabn of, L 601. 

EchyloiiD hroniiile, vaiNmr tniiHioii of, i. 505. 
voliimea uJidcT pn^sanrc, L 48P, 44^ 

Expaiiaiou of alouhol, 1. 162, 189. 
ofalliiVH, i. 142. 
of Dueffipipiita of lineal, i. 189. 
of rryhtalh, L 160. 
of mMiUB bodbh, L 141. 
of nquifl hodiOfi, L 140, 149, 
ofmercmry, L 169. 
of organic romponiida, L 160. 
of Haft HoluLiona, 1. 161. 
of Bolid bodieo, L 186, 142. 
of water, L 167. 

FAHBXNnxiT Boab, nouvarbion io Eteumnr 
and ruul^rado, i, 121, 

Floxure, lawR of, i. 71. 

Flow uf liquids, time of, ii, 658. 

Fluorides, aiiedfio gravity of, buIuUoiib of, iL 

866 . 

Fotou, data ounoemuig, i, 66. 

Formic add, boiliiig points, L 622. 
va|iOur tendon or. 1. 400. 

FroPilng point uf Bai|ihurio acid, iL 860. 

Friction, i. 67. 
oonffioiontH, i. 08. 

Fusion, latent boat of, i. BOB. 

Oabuitt, Diiergy of, i. 4]4» 

OoiieiNiB volumea, oabulatioK of, L 818. 
radootion nf, L 840. 
under inwnmre, L 844. 

OanaB, amorption of, in abbhol, IL 1007, 
1013. 

in water, coeffloionb of, U. 090, 098. 

under pnumire, iL 1000. 
in vurioua liquids, iL 1007 d 009. 
and vaifOUTBp i, 426, 

eomiiariBon of molooulur beats of, L 637, 
Hpacufio heats of, i. 626. 
dendtiBe of vniiotui, L BIB. 
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OaiMli^ dUMM«ii «ft Into oit Motliflr, y, 

an 

vijirlBtliai with toiii|wi»tnn, iL an 
flOtoyod ttd dillWon *it, ii. a39 
liqiuAfld, nirboB tuiUvii of, ii. 781. 
ntopfne wth, iL OBa. 
moisti L 828 . 

nolemiUir diiMiMtoiiB, ii. 666. 

•olubility of, in wtier, ii. 996, 1018 . 

MNHsiOe gnvitlM L 3G1. 
mrnwl oobbIaiiIa of, i 278. 
viMouty of, ii, 670. 

Toriation of, with teiii]irutnTP, il 669. 
▼olomo, pnsuro mirl tcmpeiatiiiii, ii, 663. 
wv^lghL lit 1 litiie of varioiiB, L 807. 
ioniinlie, i, 64. 

(jjidera, Hfcifuifviih of, L 71. 

Glohh Imlli, calunlntion of caporiiy, L 8U9, 
87s 

vottulfl, cafiucity of, i. 800, 870. 

Glyof>iin flolotitiiiN, Hiieciflf m\iiv of, li 
1104 im. 

Glyoonil, boiling poinU of sfilutiniis of, ii. 
818. 

vaiNiUT IpiiHion of, i. 612, ii Rll 
Gold amy table, iL 1129 tt 
Uravitatiiiii, i. 06. 


ITAKMilNirH, i, 3, 

Heat, nipchaiiiefll, itqumloiil of, i. 17,'i. 
Uyihoolilojitt aeid as a solvoiil, ii OHR ri seq, 
Holuiio))*, doiiflity of, li, H20 ft irq 
RfiMlfto gmTily iii, ii, H8], 
inllnencp of toiujieniturp fif, ii 888. 
Hydifi^rn, diffufsioii of vapoani iuto, ii. f)88. 
oxalate, laiirato, otc,, boiliii«; fNiiuifi, ii 
612. 

▼olumoM at vaiimis iirehsum, i. 427, 447 
440 

at ▼tnonsteniporatiireH, i. 874. 
weight in U.K., U.S.A , aucl the Coloiiipf 
L 809. 

in foToign Qonntrm, i. 810. 

Hydrometen, L 228, 

oomiiarisoii uf Twnddell and Hannifi waloH, 
i. 226. 

Hydroini^' Foadiligi, and Hjiocifio giavitipR, 
1. 224, 

HydrozideA, boiling poiuU of aoIntioDB of, 
iL 818. 

■olnbiUty of varioiu, ii. 882. 

Tlyporbollc lofiarithms, i. 44^ 

IwmoATonH (titration), ii 1106. 

Inorfsanio rompounda, boiling imint of, i. 408. 
roolUng point of, i, 888. 
volumotno eatimaUmu, ii 1089. 

IntognlB. L10, 

Int«l^latiDl^ L 4. 

fbrtnuUa for oaknilating ooefRrients of oom- 
pmalbUlty, i. 96. 
lodntBB, fiolabntty of, ii 931. 

iuecioo gravity of BolutiuUB of, ii. 901. 
lotadM^ eatimation of, by kB))laceniont ol 
iodine by brotninu. ii 1147. 
I^ablcarinei li 1140. 


lodidciH, ^ viricnin, ii 9S9» B4ib 

Mwcjflo giWTlty of, ii 890. 
liriliiie, pomtii and vaponr temuiin o( 

Ironp dmtieity and tonion modnli, i. 66 . 
tubes, oiBt, wdght of, i 11 ^ II 4 , 

WTon^ti wei^t of, i, 112 . 

Iflo-amylenB, vajtourfoiiBioiiof, i 606. 
Ino-butyrio arid, boiling iMinU of, u 622. 

vapour lenaion of, i. 403. 
lau-valorianie aoid, vainmr toUBion oi i 
494. 

tBolnilyl aoelato, vapour teniion of, i 497. 
bntyratr, vaixnirteniiiouof, i. 600. 
fiinnatn, vapour teuBion of, i. 496. 
iBubotyraie, va]K>ur lensiou of, i 500. 
liroprionatr, va^ioiir teuhion of, i 490. 
valemlr, vapoui teueioii of, i. 601 . 

Iscjvaipne ocuf, L 622 . 

Kivvtio tboory of ganea, il. 649. 

Latiint heat of fithion, i. 808. 

relations between, and pTeaeure and 
tpni])ei.iliin', 1. 408. * 

of vaiNiribaliou, i 411, 

Lead |ii))eH, table of aeli'lits, i 108. 

Linrar meamiro, Englihb, and iiiatne, i 

iO. 

LiqneOid enues Mirface ti'iimnn of, ii 781. 
Liquid and gamsinA siatef, molecular voltunes 
in, b. 689. 

Liqiiiclily, energy of, 1 , 808. 

Liquids aud vafiouiti, luiitual ndatirma of, 
1 .624. 

eapillarity rnnRinntB of varinue, ii. 788. 
mixerl, viscosity of, li. 610, 
muleeular volume iif, ii, 684. 
burfoce teiiBiim lietween two, ii. 778. 
time of flow of unit volunio nf, ii 656. 
VDlocity of Bound iu, ii. 668. 
viBcuKily of, ii .6H6. 

Li^riibmio fonnulflD, 1 , 46. 

LrqilaniliiQH, oommon, i. 38. 
oomparinou of ooiumou oinl hypoibdlie, 
i. 47. 

hyperbolic, i 44. 

ManuieaiUM ohloride ai a solvent, ii. 980. 
Rlanib gae, volamee at vaiioits pieauroa, 
L 448. 

MaterUlH, strength aud elaHtieity of, L 70. 
Measures, woiglibi, etc., i 48. U. 1221. 
Mucbaiiical iqiuvalent of heat, i. 176, 
Meehanies, i 64. 

Malliug ifouits nf aHoys, i. 898, 
of oom)M)unds, inorganio, i 884i 
of elementa, ii 880. 
of niotaK i. 883, 803. 
of mixtures, i, 89 

nf sallb oorres|Hfndlug to lomo oiganio 
acids, i. 891. 

= Merouiy, baromBtrio oolumni of, i 248 
256. 

at sea-lfvd, i 278, 
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Horeniy, duiffliy »nil \olnnio i 21B 
sipAQuun ofi i 169 
BJK t ifio li«at of, 1 209 
^ LiKmi U iiuoa oi, 1 46^) 

Metal pUitcB end sheets, weiglitd of i 90 
calDulAiioii fiam dpofilH. fSiaVity, i 100 
pipeepKilgbtbofii 108 114 
factors foi talculahon of, x 116 
Metals a^y table, n 1120 
AiHid suilaie toDsioii of u 770 
epocific heats of, 1 188 
toniou moduli, i 88 
\ douty of eoand lu, ii 671 
Methyl apafcate saiioui Unuou of, i 49u 
danaitiM oi liquid, ami its hit mated 
vapoui, 1 490 

butyrate, vaimui ti iisiun nf, i 499 
formate, sajmur teniii n jI, i 494 
uobutyiate, vapour tdiaiiiu of, i 600 
otolat^ vapour tonsi ui il, i 602 
piojpnanatc, vapour lension of i IHS 
diraeitiefc ot liquid, ami ita satuiated 
vapours, i 4^ 8 

aalioylatB \apmr tension (f i 602 
valerate, vapom lieusion ul i 601 
Minerals, speahe heats ol, i 186 
Mixtun B, mpltiJig iiouith of, i 492 
Moleoulai dimonsions in ii hbb 

idations brti»eeu, and snifuLe Ujibiuji 
11 788 

dynamioe, u 649 
mean tiec ]iath, u 666 
ipeeda, methods ol lalrnlatiou, ii 667 
tables of, ii 669 500 
vdamee of bquiiU, 11 6Bi 
weights, methods r t ih teiiiniiatiou — 
oryoaoopiL, u 1016 
dibUllativn of imxa 1 liquids ii 103U 
sapoui tonsiiin and b uliiig )KiiDt, ii 1029 
Honohnim naphthalem, vapoui tenmou of, i 
611 

Natuuat nnes, tangouts, cto , i 67 
Kitratoi, boiling pointb of, ii 806 
Mdabibty of, in alcohol, ii 964 966, 
967 

in hydrochloiii acid u 971 
in watt 1 II 980, 042 944, 956, 974, 977i 
961 984, 999, 991 
Bpeoifie mvit} of, n 8S7 rt irg 
Kitno aeid, solubility of cdriuiu phosphate 
lu, 11 974 

spomfic giavity of, u W ef ^ 

Nitrogen, volumes of, at vaninis pipeauics, 
1 429,448, 419 

eonesjioni^g with vanoiu weights, u 

sraigbt of saturated gas undir pressure, i 
360 

undei pipesure, I 916 

Heights nf vanons hubetaur es coriieptm hug 
with givtn weights if, n lH 2 
with given volumIS or u 116 
Mitro BubeUtutiou compounds, saiKim tension 
of, i 611 

Kuniben and their lemprocale, i 41 


Oiganio oompouiidN, liquid, evpauHiim of, i 
160 

sdid, jMHilu lioitBof, 1 197 
s dntmns and mixtuii a, epfuiit heats of, i 
201 

Bubsfciiii s rontnimnguitiogcu estimatiou 
of, 11 ] 102 

voluinutiie analysis, 11 10^9 
Oxiiis, bolulnlil} iiiwatei ii 9J2 

volnims at vaiious temiieiatuies i 
429 

might m U K , U S A , aiiil (olouiu, i 
809 

in loiti„ii cuunLiiis, i 110 
u i/htil uiuUi vaiiiius piissiircH i 314 

r ninltipl s rti of, i 90 
I 111 ] lilies, mahtiis nf ii 1123 
I ulin^ |)uint nl, ii RID 
H lululitirs ol, lu H iiii 11 1H6 
Ph spill lUB liuhluiidt \a] mi Uusinn nl i 
171 

PlulrniLtiy 1 26 

] j|iN kirl, uei^liLs of i 109 

Plates HLights ol nn I il, table of i 99 

cilnilition of, trim H|»cciho giiivitv, i 
100 

Poisruilh’s L ]uatioii (viBLijsit}) ii 61 
P tassinm caihoiiitc, s^ioilic giavity of sohi 
tioiisif u 827 
smlacf tciiM Hill ii 762 
ohloiat biiliij^ |i lilts and coucinLitthoii 
11 80t 

ohljiiJi, spiiific giavity of bohiUons of ii 
877 B78 

Biiilacp tunsDu of u 762 
If (bit, b)i1iii,r pi lilts and concuitiatmn of 
H lulif ns 1 1, u 806 
1 1 1 itii a htaif h 111 , u ] 203 
liissuiQ if oquioils vapoui i 829 
siflnl ility and limpiiaturo nlatniiis 
Ulnien, 11 997 

slaiidaiils, nirtsp indiiig lalue of vaiious, 
1 230 

tempi ratiuB, and latent heat of fubum, 
idalions between, i 103 
volumo, and tcmpeialuie of gases, lelatiiin 
lielHiui 11 393 

l*iessiiits, (uui isiuii tables, i 72. 

PiiiiMp\ alloys, nultuig points of, i 180 
J’l 11 jiouio ai id, bulling pninta under pressure, 
1 622 

vapour tension of, i 492 
Propyl aretate, vapour teneion of, i 497* 
tlrohol, vapoui tension oi, i 442. 
butyrate, vajioUT tension of, i 449 
loiiuuh vapoui tensiiu of, i 496. 
lodidis, \apuiu tension of, i 505 
iBubnlyidte, ia|ioui tpusuin of, i 500. 
pjopi lunate vii]hiui teuHiim of, i 499 
lain its, laTKmi tf nsiuii of, i 601. 

Piusiun III Khenicili inibis, iqmv m mm , 1 
iiO 

IHiomrltts, Lc Gh rliei, l 183 d ug. 

St Im [jmii, 1 132 
Pyrometiy, i 130 d 



lUADMUm mla oonverrion lo FahmiLoit aud 
oanLi^e, i. 11^1. 

Reoifirooala, L 12. 

Homolioii iudiooB, i. 27. 

Boda aiid ooluuins, Ublo of i. 101. 

Salt aululioDH, dauaity ofi i. 16B. 
expansion of, i. 101. 

fleranlH, Lablp of, i. 07. 

Hheetmetal, BuleulaUun of wpightfroiii h]MTiliB 
gravity, i, 100, 
table of weigni of, i. 00. 

Sihoun totia^loiidr, va]ioui' tpiiAiim anrl 
N|MK*iflc volume of, i. 47 D. 

Hilver, eHtimatinn of, iu mixtures of nil vurulta 
iL 1142 

SlDtto’Hequiilinu (viHTOBity), ii. 620. 

Sodium oarboiiuti* Holutuinti, s|K*cilie giavity 
of, ii. 824 r'/ 

Aurfacso tvnuoii oi, ii, 708. 
eetiiiiatinn «if, in iiiixtuTp with llnUs^iu1ll 
oarlmiiato, ii. 1100. 

ehlDiide, eiilimaliriii uf, in mixture with 
]iotu8<iium chloridfi, ii. 1111. 
mirfoce toiiHiiin of, ii 761. 
anlphate, Mtiimilioii of, in nuxtiiii* with 
IKitubhiaiii Bulphule, ii llfdl. 
thioanliiluilu, catiniatinn uf, in luixtiiiu uiLli 
MNliiim Bulplinlu, ii. ll.*)!, 

Hfiliila, Biiifaoe toiiHiun of, ii. 800. 
velocity of hoiind iu, ii 069, 671. 
in mctala, ii. 670. 
ill allnys, ii 670. 
iu vanoiib noli i 1 m, ii 669. 

Solubility ofaculM in water, ii 001. 
of broniiilrH in water, li. 929, 939, 9SO, 
991. 

of carbonaten in water, ii 033, 948, P52. 
976, 990, 

of ohlordluh 111 aleolibl, ii. 064. 

in watei', ii. 931, 961. 
of ohloridea iu iileohol, ii. 964, 967. 
iu auiiiionia, ii. Oi'l. 
ill liydnicli]Olio acid, ii 969, 970, 971. 
in water, ii. 928, 9J7. 9^9, 010, 968, 974- 
978, 980, 982 084, 989, 991. 
of oompoiindii at varioiiH timiHuatuiVH, ii. 
928 H mq. 

of gaum in water, ii. 993 f{ sej. 
ofiMlBtBB in water, ii 981. 
of iodidi^B in water, ii, 829, D40, 042, 966, 
961, 989, 991. 

of miaed Bubetuees in mixed eolvente, ii 
966. 

of nltratea in alcobol, ii 964, 966, 967. 
in hydrochloric acid, li 973. 
in water, ii. 980. 940, 942, 944, 966, 974, 
877, 978, 983, 084. OHO. 
of oxides in water, h, 9S2, 060, 
of iilioephainH in niLrio acid, ii, 074. 

in water, ii, 936, 968. 
of MubatanoeH in etliyl alcohol, li. 962 H htq 
of HU^hatiiB iu aloohol, li. 968, 
in fiydroclilorio acid, ii 972, 973. 
in water, ii 984, 944, 048, 067, 068, 974- 
980. 984. 089, 991. 


Solubility of tartrates in water, il. 938. 
lelatio^b pinssmiB and tempcnitnro, 

Sidutiona, boiling points and coiioentralaon of, 
li 802. 

capillarily ciiiiBtaaite of, li 760, 766, 770« 
oomproMslbility, etc. of, ii 7H6. 
prcitaralion of, of Iniown strength, ii 
086. 

specific gravity of some, ii. 811 rf my/. 
Kiirfarp lenaioii of some, il. 701 tf 
viHcosity of, ii. 610, 
variolioii uf, with tDmjicTatarB, ii 626, 

Sound, vulority of, iu air, ii 672. 
in Hiiuida. ii. 668. 
in Bolida, li 560. 
wavtui, ftjippil of, ii. .S04, 

Spccifii* gravities and dciisitips, cHtiniatiou of, 
i. 220. 

ana ulroholimrtric readings, i. 228. 
and liyilnmiBliir rpadiugh, i. 224 
gravity uf Milutinua (various), ii. 814. 
of acptatea, ii. 021-024. 
of Boids, ii. 820-876, 
of alrohiil. ii. 1190-1198, 1171-1170 
and utlicr (niixtuiuR of), 1189. 
of bramatPB, ii. 901, 
uf lirnmidrs, ii. MHO. 
of nanr bugar. ii. 1109. 
of clilniet^, ii, 900. 
of (diJoiidiMi, ii. 876 0 / 
of fluiiiiilpM, ii. 866. 
of glyppiin, il. JlOi-1198. 
uf mdateb, ii. 001, 
of iiHlidPB, li. 800. 
of nitrates, ii, 802-000. 
ot Bal]j)jatpfi, ii. 002-010, 
oi Luiliali'h, ii. 025. 
biuit, tormiiloe ivlating to, i. 206. 
uf alloy*', inotalM, eto,, i. 183. 
of gdhPM and va]MjurB, i. 624. 
of iuiirganic ruui])ouiids, solidj i. 187. 

HoluriunB, i. 191, 
nf niorcUTY, L 200. 
cif nniiprcifs, i. 1H6. 
of organic pompuiiiidB, solid, j. 196. 

RtilmiuiiB, i 20 1 . 
of water, i. L78-182. 

volume and va]ioaT, deiiiiity uf etliyl aloohol, 
i. 443. 

Hplicren, vDliimPB of, i. 28. 

Hquare root, i 28. 

H(|nareB, tablo of, i. 28. 

Stiuinio chloride, vapuur tenainn and bpeeilic 
voluiiio Ilf 1 . 475 . 

Starch iu itoUlnoii, ii. 1^3. 
watPi ill, iL 1204. 

Steel, elasticity and torsimi modulii L 86. 

Strength nf beams, girders, utc., L 71. 
ol uiaiprialg, l 70- 

StrcMPS, oonvprsion tahlea, i 72. 

Sugar, con tent of lniilcd extraetn of graine, 
sympa, etc., ii 1203. 

BolatioiiB, vucoeity ol, ii. 662. 
weight of, oorniR]Hiiir]jiig to weights of 
ouprio oxide, ii. 1206. 
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8u1|)]ifttc4iy liolhiig {tdinli md 0oiimtat)iO& 
of; U. BOH 

lolqlnhly ot ^aiioiui, ii 934, 944, 448, 957, 
958, 974, 950, 981, 989. 991 
mionii( giavit> of, u 9Qj OK 
Saqilmi enupoiuidfl, of, u 1120 

▼UMnur touBfon of i 471 
SttltNiDiio mid, boibojc, fitiiing, oti |iouiti, 
11 859. 

p«i iiitigo of mil|diaiiii uliyvliidt in, u 
860 

pf«|MurKtlouofNlutionflof, 11 561 
4|ioulie muty of, u 848 858, S62 
Su^thtminmufe, 1 50 
builoofl tK>nAjon oud en|a1]uity, u 70H 
ftnd cheniiLal lonstitutiun ii 741 
nndoiber phyuLal pfOportieB, ii 78 1 U 
9tq 

betiroan two lK]ai 1 h, 11 773 
mflaeiiffo of Uniii niAlure ufwu, ii 748 
tohlo of liqaidii, u 710 
of Bloohol, witei, itlior, uid Ittu/ol, u. 
726 

of fumd uieUh, ii 776 
of liquolipd gAMS u 781 
lodium oliloiido, u 761 
■oUda, u BOO 

YOllOQS BolutlODO, IL 761 ft My. 

T^nojbhn, Ublp ot, i 67 
Tutintni, boiliug jraiut^ of, ii 811 
•oliibility of, 11 9 )4 

giaviiy ol ii 925 

Tomporatmp and i.X|uiiifiuu of bodUiv, i 
8^ My 

ond pntisiiip, and laleut hpat ot fiuuni) i 
402 

pffoct on ihlhuuon of gLsM» u 665 
on solubility tnd inwmi ■ ii 987 if v/ 
on Bolulubty oi vaiuins compnaudii, u 
92H 

on ajifoific gravity ul h^iiothlmio aeid, 
11 883 

on anifm e ituaion, ii 718, 
table ol liquidt, u 750 
on vucoHity ot gurb and vipiniiB, u. 
582 

on volnmo and of gasps, ii 53 

TompMatum, entn il, i 514 
ThMinal couitanU ol gobes, i 27s 
ThefmopMteis, oomponBon ot an with alcohol, 

I 129 

with niciDUiy, i 129 
of hydrogen with othtn, i 129. 
ofmoroury niih air, 1 US 
Thormometuo ooirectioiia, 1 128-126 
roadingc, convuwm of niiienty to air, 
1 126 

oonvuMon taliUs^ 1 117-120, 
uuMiionol, 1 122 
ThonuoniPtty, 1 116 

Thtosttlphatri, lioiling pomtB of adntioiiB ot 

II 810 

IVmo, ttcaburomnitfif. i 48 
fitmtiou of BoidB, cto, n 1108 
ofbauonihitanfflBB, u 1107 


Tolnol, vnponi toniHon of, l, 507. 

Tomim mudnh and dastuuty to iron and 
atml.i 86 

of mctali at YanouH timiKiataiM, i, 88. 

1 1 t,fiinonittTita] It iniula, i 61 
lid ufi, luasM, neiglil/i ol i 109 
Lopper, voiglits of, i 109, XIO, 111. 
TuipoiiUuL, vajHior tenuou of, i 508 

Yiomiii, lelation of weights ui, Lo weighU iii 
an ,1 858 

Ya]iorMatioD, latuit heat ol, i. 414. 

YajMiui deiMituB, i 181 
ainuty ot aociio atid. i 442 
oftthylolooliol, 1 448 
ol methyl alcohol, i 441 
ol piopyl aloohol, i 412 
prossuieofaqueoub, 1 829 
foimnliL Joi of saituus sulibtaiuos, i 
514 

tennuu and boiling jioint ilib riuiuatiou of 
molcculii weights, ii 1028 tt^j 
tuihiuns And boiliug pouite of ^anoiu Mib 
Btaiicba, 1 451 If My 

Vapourb and gaiie^ uaii|iaiisiD ol niidcGalar 
■ad atomir heats ol, i 587 
MH>ufiL heats of 1 526 
and liquids, mutnsl lelabons beta ecu, i 
524 

diHufuoii of into au, hydmgi ii, and ijiilmu 
ibiiade, ii b63 

iisiosity of, II 676 

\aiiatioii ot wiLh Unujimlaii, ii 682 
VisiOBituH table ot vaiuma babslaum ii 
648 

Yiecobity and chiiuicul btmctuie, itUtionH 
between, u 662 

of alcohol, 0”- 72^, u 686, 0* 00^, ii 061 
ol bi mnoe, ii 637 
ol ethyl 1 C ah dill, u 660 
ot gancs and vap lun, ii 576 
vaiialion wiOi Uoni Emlnir, u 682 
of inorganic m ids, ii, 648 
of liquidb, u 6SG, 

yanati >|i with tumiM latuni, ii 624, 026 
mixi d ]i ^uida and sofuruine ii 010 
sum eolations 1 to bO |iei oinL, u 662 
Puhieudlo 8 aquation, ii 682 
Blulti's equatiJU, u 626. 

Yolumr auu density of absolute alcohol, ii 
1187 etsey 

nieasuiHUicJit of, i 01, 

U nijicratDiB, and piWHore of gabts, u 653 
Yolnnios, calculation ol gafMom, i 818 
under sUndaid piesbnie, table ol, 820. 
Ydniuriiic analyue, ii 1088 
eetmiatiune, luoiganio, u 1089. 
organic, u. 1099| 1109 

W cTsa boiling poiute under proMUie^ i 4164* 
e\|iaijuQn of, 1 167. 
capillaiity onustauteor, u 714, 718. 
eonipiNMiDiUty ot i 95 
uibtareh, u 1204 
mazimumdenNit^ of, 1 158. 
under piLBBUn, IL 167 
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Wftkh of Attmouiaio, ii. 1002. 

of giSN lu, iL fids et fdf. 
of « 0 I toui olibitnnou Su Solubility 
•pmlie h^t of, 1 178 183 
ouifiu 0 tnmou ot, ii 726, 726 
vucotfity of, u 6S5 
THjioai IrtiMion of, i I 
Ftuiimo inil dnihil^ of, l 21) J17, u 1325. 
wn^bt Ilf, 1, 215 

ITator VaiMnip siLomtod, yiilnnib loaas uui 
vreviUiP oi, 1 462 

and piBBWies of, i 911. 

FoigUt, £n{{Mi medftUiCih of, i ^2 


Woigbt, metiio mfloanm of, i 68 
WiHgbii, mevOiroB, ato , l 18, ii 1221. 

Woo copper, tablo of woigLts, 1.107 
'Wood epinl, ^ikciAc giavity til, u. 1190 
Woik, data Lonmuiiig, i 65 
Wloogbt )iou liiliee, acightb of, 1 .107 

Xtiol, vapom tenmiviiul, i 508 

7ii\i , yaiiom tcn>kion of, l, 472 
chluiioe, speribe giavity of, n 887. 
hulplinti, Huifeoa tensions of tolntions of, 
IL 768. 










